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THE WORLD’S GREAT LABOR SAVERS AND 
LABOR SERVERS. 


By Robert W. Hunt. 


There are two methods of treating such a theme as is suggested by the title of Mr. 
Hunt’s article. One is the comprehensive historical survey; in so vast a field and so limited 
a space for record as we have here, the result could scarcely be more than a chronological 
list. The second mode of treatment is the selection of some typical period or movement, and 
the restoration of it before our eyes,—the resetting of the stage with the atmosphere of the 
time it recalls and the living personality of the characters who then played their parts. It is 
this latter which Mr. Hunt chooses. His special theme is the development of steel-making 
—a matter which he justly says lies at the foundation of all modern expansion in the engi- 
neering industries. His company is that little band of Anglo-American engineers, fertile in 
creation, bold in undertaking, tireless in energy, marvellous in organization, among whom 
his own place was more prominent than his modesty permits him to disclose. And his narra- 
tive is vital with the life which is given by the intimate bond with the things it sets forth, 
and warm with its nearness to the great actors (some of them still living) in the events with 
which it deals.—Tue Eprrors. 

T certainly is an inherent quality of the human mind to seek the 
lightening of whatever manual labor the environment of habita- 
tion may require. This has been manifested in all known ages, 

and the discovered relics of prehistoric man point to the same fact. 
And it is notable that either the development of these labor-saving 
devices has brought about an equal elevation of human condition, or 
else such bettered conditions have demanded, and hence commanded, 
the devices. At all events they have practically gone together. 

It needs no argument to prove that the physical, moral, and mental 
condition of the tiller of the soil in all civilized countries is far in 
advance of that of the same class in past generations; and in no occu- 
pation has there been greater development of labor-saving machinery. 
The man preparing the soil for the receipt of grain by the use of a 
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sulky plow, has to be a higher organism than he who scratched the 
ground’s surface with a bent stick, or even a grubbing hoe. And the 
rate of development of the man has been equal with that of the tools 
used by him. So it has been in all the occupations of life. To write 
of them all would fill an encyclopedia, and thus go beyond my part in 
this intended series of articles. Therefore in making my contribution 
to it, I shall chiefly confine myself to the branch of manual activity 
with which I have been most intimately associated, and so shall write 
of the development of labor-saving machinery in the making of iron 
and steel. In that industry it has been remarkable both in rapidity and 
results. In fact, iron and steel may be considered as the foundation 
stones upon which the edifice of civilization rests. Their development 
and growth have made all else possibie. 

As mankind progressed, the time came when iron became a neces- 
sity ; its ores were found and in some way its extraction from them 
discovered. For a long time only the direct processes of obtaining 
malleable iron were known—this because of their simplicity, and that 
of the required apparatus. As the use of the metal increased, it was 
wanted in masses which it was impossible to obtain in that way, even 
though developments and improvements had taken place. And there 
was also that never-ending demand for cheaper material. So came the 
blast furnace, yielding, at less cost, metal in greater quantities, and 
capable of being formed in larger masses. This for many purposes 
had to be further treated before being used, but used as a base it per- 
mitted results which it was impossible to obtain from the directly 
reduced product. 

Such furnaces required the handling of larger quantities of ore, 
flux, and fuel, and so naturally led to the invention and perfecting of 
mechanical labor-saving means of so doing; and each subsequent step 
forward has accentuated this. No one thing can stand alone; the 
growth of one affects all others, The early blast furnace had its blast 
from water-power-driven bellows; the iron ore and limestone and fuel 
were charged into it by actual hand labor, and its 5, 10, to 30 tons of 
produced iron carried from in front of it by the same power. The 
furnace of today receives its burden from automatically handled skips, 
which have themselves been automatically fied from chutes; and the 
resulting daily product of 500 to 700 tons of metal is taken away in 
ladles, while yet liquid, or else mechanically cast into pigs, and loaded 
upon cars, all with the expenditure of the minimum amount of human 
labor, and the blast for smelting has been blown by the highest type 
of steam engines, the latest advance being the replacement of the steam 
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JOHN SMEATON, F. R. S. 1724-1792. 

From Rodes’ portrait, National Portrait Gallery. Copyright by Walker & Boutall. 
Engineer of Ramsgate harbor, the Forth & Clyde canal, the second Eddystone light- 
house, and much important bridge work. His chief mechanical work was in the 
vast improvement of mill machinery and in the great advances he made in 
the development of Newcomen’s steam engine. In this, however, his 
work was eclipsed by that of Watt. 
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SIR RICHARD ARKWRIGHT. 1732-1792. 
From the painting by Joseph Wright, A. R. A. Copyright by Walker & Boutall. 


Famous for inventions in cotton spinning-—the first great step in powering the textile 
industries, and one which made cotton manufacture the leading industry of the 
north of England. Began life as a barber; entered upon his inventive work 
in 1767, and took out his patent in 1769. Knighted in 1786. 
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EDMUND CARTWRIGHT, D.D. 1743-1823. 


Inventor of the power loom—the second great step in the textile industry. It was suggested 
to him, he says, in 1784, by his perception of the fact that Arkwright’s spinning machin- 
ery could turn out more yarn than all the hand weavers of the world could use. His 
patent was taken out in 1785-7. Inventor also of a steam wheel, a surface con- 
denser, segmental piston packing, and other devices. 


by the furnaces’ own waste gas. To produce that 500 tons of iron re- 
quired at least 1,400 tons of raw material, the supplying of which could 
be possible only by the use of labor-saving machinery in each step of 
handling, clear back to where the ore, lime, and coal were taken from 
the ground. 

As stated, iron was first obtained from the ore by direct processes ; 
this put it into the form of blooms which were subsequently forged 
into bars and other shapes under hammers—originally hand-wielded, 
but later driven by water power, and still later, by steam. Long be- 
fore this latter time however, the work of the hammer had been sup- 
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ELI WHITNEY. 1765-1825. 
From a portrait by King. By courtesy of Eli Whitney, Esq. 
A high type of American inventive genius. His cotton gin completed the cycle of 
mechanical inventions which put the textile industry on a firm manufacturing 
basis. He introduced also the system of interchangeable parts. 
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ROBERT FULTON. 1765-1815. 

Portrait painted by himself, now owned by American Society of Mechanical Engineers. 
First distinguished as a talented and successful artist. While in England, as a pupil 
of Benjamin West, he met James Watt, Lord Stanhope, and the Duke of Bridge- 
water, father of the British canal system. In 1803 undertook to build a 
steamboat on the Seine; in 1807 launched the successful Clermont. 
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plemented by the use of rolling mills, between the cylinders of which 
the metal was pressed into shape; these also being driven by water 
power. The elevation of mankind continued and demanded and re- 
ceived the invention of the steam engine, the development of which 
made possible the location of iron-making plants at points remote from 
water falls, and thereby broadened that industry. 

As communities increased and the demands of living grew, trans- 
portation of persons and material became a matter of supreme import- 
ance. Roadways and vehicles were improved, until following the in- 
vention of the steam engine, came the locomotive and the iron road bed 
on which it was to run. Remember each of these steps in advance- 
ment came slowly, and each gave to mankind increased comfort and 
individual expansion. 

There was much uncertainty as to the kind of road bed which 
would be necessary for these fire-breathing monsters; but that they 
must run on metal ways was conceded. At first these were made by 
simply spiking flat bars of iron upon the tops of longitudinal wooden 
stringers. Later cast-iron rails were used, and these were followed 
by wrought-iron ones; but for many years the flat strap rails were the 
ones in general use. While they permitted what was considered most 
admirable results, they absolutely prevented greater development in 
the way of increased speed and weight of rolling equipment. This 
limitation led to the rolling of wrought-iron rails of various forms— 
first the bridge or U, and then the T-shaped sections. These latter 
were designed by Charles B. Vignoles, an English engineer, and Mr. 
Robert L. Stevens of the United States at about the same date. This 
brings us to what proved to be an epoch in rail making, and incident- 
ally in the railway history of the world. 

The first American rail mill, that is, one built to produce other 
than strap-iron rails, was the Mount Savage Works, situated in Alle- 
gheny County, Maryland, erected in 1843. This was followed quickly 
by other mills, the enterprises meeting with varying and not always 
successful experiences. In 1853, the Cambria Iron Works were built 
in Johnstown, Pa., to manufacture iron rails. The location was se- 
lected because of an abundant iron-ore and coal supply; these two 
minerals being deposited in the same hills, and within a few yards of 
the selected blast-furnace and rolling-mill sites. There had been pre- 
ceding iron works in the locality, designed to make other products than 
rails, but they had passed away. The iron ore which had been used 
by the earlier establishments, and which led to the building of the 
Cambria Iron Works, was the outcropping of silicious carbonate. The 
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GEORGE STEPHENSON. 1781-1848. 
H. W. Pickersgill, R. A., National Portrait Gallery. Copyright by Walker & Cockerell. 


The son of a colliery fireman. First to apply the locomotive steam engine to railways 
for passenger traffic. Patented his locomotive in 1815, and constructed the first 
railway, between Stockton and Darlington, in 1825. The ‘‘Rocket” ran in 
1830. Chief engineer to most of the railways built during the ensuing 
ten years in Great Britain. 
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SIR MARC ISAMBARD BRUNEL, 1769-1849. 
From Northcote’s painting, National Portrait Gallery. Copyright by Walker & Boutall. 


Educated first for the church, then for the navy. Carried on important engineering work 
—notably the Thames tunnel and the promotion of steam navigation. His significant 
labor-saving achievement was the design and introduction of wood-working tools 
for making ships’ blocks by machinery. 
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ISAMBARD KINGDOM BRUNEL, F. R. S. 1806-1859. 


From portrait by Horsley, National Portrait Gallery. Copyright by Walker & Cockerell. 
Son of Sir Mark Isambard Brunel, and at first his assistant. He designed the Great Western 
—the first great ocean steamer—and built the Great Eastern, until lately the largest 
vessel ever completed. As engineer of the Great Western Railway he was 
a leading genius in the development of railway transport. 
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operations of the small plants had been more or less satisfactory, but 
the consumption of the greater works soon exhausted the outcrop and 
compelled the use of the leaner ore, which produced iron of inferior 
quality. When puddled it was both red- and cold-short. While the 
hardness incident to the latter gave good wearing rail heads, the red- 
shortness rendered it difficult to obtain finished rails of which the 
flanges were not so badly cracked that they had to be thrown on the 
scrap heap. 

Iron rails were rolied from a pile composed of a number of bars 
of wrought iron placed one upon the other, brought to a welding heat 
in a furnace, and then passed between the grooves of rolls, which 
welded them together, and gradually elongated and formed the mass 
into a finished rail. Up to July, 1857, all rails at Cambria and other 
mills were rolled on non-reversing two-high trains of rolls. That is, 
there were but two rolls in a set, and as they were driven constantly 
in one direction, the metal which was being drawn into shape by their 
grooves could be rolled only in that direction. Aiter each passage 
between the rolls, the pile, or bar, had to be passed back over the top 
roll, its revolution assisting in this. Of course quite as much time was 
consumed in this passing back as in the opposite rolling or reductions. 
Not only was time consumed and the amount of production limited, 
but the metal under treatment lost heat, and thus augmented the diffi- 
culties in obtaining satisfactory welds of the several slabs of iron com- 
posing the rail piles and freedom from “red-short” cracks in the fin- 
ished rail. The difficulties at Cambria continued to increase, and, with 
no other available ore suppiy, were at last so serious that the prospects 
of the company were gloomy indeed. On this establishment the entire 
community were dependent, and its failure, and from such a cause, 
meant their ruin, without hope for the future. But, as has so often 
and so providentially happened in the world’s history, a man arose 
who was equal to the emergency, and while saving the immediate situa- 
tion, by his invention of labor-saving machinery, also installed that 
which was destined to revolutionize the rail industry of the country. 

Mr. John Fritz was then the chief engineer of the Cambria Com- 
pany. I can best describe the situation by repeating what I wrote on 
a former occasion. His keen mechanical perception and good judg- 
ment saw the solution of the problem. It was to save the time and 
heat lost in passing the bar back in idleness over the top roll; this 
could be done by adding another or third roll, and so making that 
which had been the top, a middle one. This top roll, revolving in the 
opposite direction to the middle one, permitted grooves to be added, 
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John Penn. Joseph Whitworth. R. Napier. W. Fairbairn. 
A GROUP OF LEADERS OF ENGINEERING OF THE EARLIER NINETEENTH CENTURY. 


Sir Joseph Whitworth was a pioneer in the building of machine tools, and in standardization 
in mechanical manufacture. Sir William Fairbairn’s early work was in the substitution of 
iron for wood in machinery, in the economical reduction in weight of shafting and 
metal sections, and in systematic and scientific testing of materials of construction. 
Robert Napier was among the first of the steamship builders, and in 1840 fur- 
nished the Cunard Company their first four steamers. The portrait was 
taken at the Manchester meeting of the Institution of Mechanical Engi- 
neers, 1866, and the engraving is from a rare original photograph in 
the possession of the American Society of Mechanical Engineers. 


in which the metal could be reduced as it was brought back to the front 
of the train of rolls. To accomplish this successfully, he invented the 
Fritz “Yielding Hanging Guides and Driven Feed Rollers.” This 
solution seems now so simple a one. But we must remember that at 
the time of its conception, rolling mills were considered old institu- 
tions, and their designers and managers thought themselves, and were 
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SIR HENRY BESSEMER. 1813-1808. 
From a life photograph in possession of the American Society of Mechanical Engineers, 


Began life as a modeller and designer, taking up mechanical processes for replacing 
manual toil. His pneumatic steel-making process was announced in 1856 but 
perfected only in 1859. At first ridiculed by ironmasters, it eventually revo- 
lutionized the world’s materials and methods of engineering construction. 
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thought by others, to be very smart men. Moreover, there were diffi- 
culties in the construction and operation of this proposed mill which 
would appear only to those possessed of some practical knowledge. 
Indeed, some of those high in the councils of the Cambria Company 
entered solemn and official protests against that crazy man, Fritz, be- 
ing permitted to waste the company’s money. Its affairs were badly 
enough off, as it was, without adding this foolishness. 

In addition, some of Mr. Fritz’s brother engineers and intimate 
friends compelled themselves, as a matter of fraternal duty, to labor 
with him against his folly, and thus prevent his scattering to the 
winds his most excellent and hard-earned reputation. In spite of all, 
he had the courage of his convictions, and the new mill was built. It 
proved a success, and the situation was saved. All the other rail mills 
in America subsequently adopted the plan. The Cambria Company 
continued to prosper and has for many years been one of the largest 
iron and steel producers of the world. The little village of Johnstown 
has grown into a city of many thousands, and this in spite of a later 
awful calamity, which caused the greatest disaster to life and prop- 
erty known to civilization. 

This labor-saving invention of Mr. Fritz was the basis on which 
American rail-mill practice grew, and helped forward by other labor- 
saving inventions of himself, his brother George Fritz, William R. 
Jones, and others, led to that progress which ultimately placed the 
United States pre-eminently ahead of the world in rail production. 
These results have been accomplished only by hard work, and the ap- 
plication of much mechanical and executive ability. 

John Fritz left Johnstown in 1860 to become the active head of 
the Bethlehem Iron Company, at South Bethlehem, Pa., where he con- 
tinued his labors with the same character of beneficial results for his 
country and fellow men. A list of his labor-saving machinery would 
be a long one, and perhaps what will stand as the crowning glory of 
his career will be his successful introduction into the United States 
of the manufacture of steel armour. He had the acumen to use the 
best European designs, but also the ability not only to improve upon 
them but also from the very first, to make the enterprise a success. 

Some years ago, the United States Government thought seriously 
of establishing its own armour and ordnance works. Mr. Fritz was 
employed to prepare the plans for it, and to submit an estimate as to 
its cost, and the price at which material could be produced. When the 
then Secretary of the Navy presented him to the Congressional Com- 
mittee having the matter in charge, he said: “Gentlemen, I present 
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to you Mr. John Fritz, the most honest man I have ever known.” Mr. 
Fritz’s days of usefulness are not yet over, and may the world be 
blessed by his presence for many years to come! 

Mr. John Fritz was succeeded at the Cambria Works by his 
younger brother George Fritz, who while unlike him in many traits, 
was his counterpart in sterling uncompromising honesty and great 
mechanical skill. Under his direction, the works continued to grow 
and prosper. The introduction of the Bessemer process for making 
steel found him in mechanical and manufacturing charge of the works. 
As Mr. William Kelly—who had been granted American patents on 
the process as against those issued to Sir Henry (then plain Mr.) 
Bessemer—had conducted many of his experiments at the Cambria 
Works, George Fritz was quite familiar with the subject. Moreover, 
the Cambria Iron Company had joined a syndicate of American manu- 
facturers in purchasing Kelly’s patents as well as Robert Mushet’s 
American one, which covered the step by which the process had been 
made a commercial success. Daniel J. Morrell was the general man- 
ager of the Cambria Company ; he was a man of broad mind, and had 
become thoroughly convinced of the great potentiality of the pneumatic 
process of steel making. It seems hard to believe now that any one 
ever doubted, but many did; having among their number some of those 
who were considered as of the highest authority upon iron and steel 
manufacture. 

I remember hearing Mr. Morrell say to his board of directors, 
while the question of entering upon the construction of Bessemer 
works was being discussed, to which some of them were strongly op- 
posed: “You may think me crazy, gentlemen, but if you will pay me 
the book value for my Cambria stock, I stand prepared to put every 
cent of it into a Bessemer plant.” 

While as stated, a combination of American companies had secured 
Kelly's and Mushet’s patents for their country, the American Bessemer 
patents had been purchased by the firm of Winslow, Griswold & Hol- 
ley, and naturally there was a legal contest, which threatened not only 
to cost the parties in interest much money, but also to interfere with 
the introduction of pneumatic steel in the United States. Mr. Morrell 
fully realized the unfortunate situation, and it was largely through his 
exertions that a compromise was reached, and a combination of the 
conflicting interests. 

Ultimately the company decided to build a plant. George Fritz 
designed this, Alexander L. Holley acting as consulting engineer. But 
Mr. Fritz was very radical in his views, and while availing himself 


JOHN FRITZ. BORN 1823. 


One of the foremost agents in moulding the destinies of the industrial world by 
developing the iron and steel manufacture. His invention and courageous intro- 
duction of the three-high rail mill ‘“‘was the basis upon which American rail- 
mill practice grew.” 
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GEORGE FRITZ. 1828-1873. 
From the only known portrait. By courtesy of John Fritz, Esq. 
A pioneer in the American Bessemer process. By his labor-saving inventions he 
placed himself among the leaders of “‘that progress which ultimately placed the 
United States pre-eminently ahead of the world in rail production.” 
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of Holley’s advice, made many departures from the designs of any 
plants built up to that time, and what was more important, designed 
and built a three-high blooming miil with automatically lifting and 
driven feed tables, on which to roll the steel ingots. 

During part of the time while the Cambria Company was hesitat- 
ing about erecting the steel works, they had been taking the Bessemer 
steel made by the Pennsylvania Steel Company, at Steelton, Pa., 
of which A. L. Holley was in charge, and rolling it into rails at one 
of their mills which was designed for rolling iron rails, other rolls of 
course, being used. At first some of the ingots were hammered into 
blooms at Steelton, and others at Johnstown; at the latter place, under 
a steam hammer which had been put in some time before to hammer 
iron slabs to form the heads of iron rails for the Pennsylvania Rail- 
road, in the effort to improve their wearing quality. The short life 
of iron rails under the increased stress of traffic had caused railway 
managers much expense, and seemingly brought railway development 
to a standstill. These steel blooms were then reheated, and as stated, 
rolled into rails in one of the existing mills. The first ones were pro- 
duced in August, 1867, on an order from the Pennsylvania Railroad 
Company, and were the first commercially rolled steel rails in America. 

George Fritz concluded that this was not the proper manner of 
treating the metal. He had blooming rolls prepared, and placed in 
one set of the rail-train housings. Mr. Holley sympathized with the 
experiment, and sustained it by having ingots 8% inches square cast, 
and sent to him. These were bloomed by the rolls to 6% inches 
square, recharged in the heating furnaces, wash-heated, and then 
rolled into rails. This practice was successful, and I believe this was 
the first cogging, or blooming mill. Its success led to the final aban- 
donment of the formerly universal practice of first hammering the in- 
gots—a practice which would have made it absolutely impossible for 
the world’s subsequent requirements of steel rails to have been met. 

In 1868 Mr. Holley relinquished the management of the Pennsyl- 
vania work, and again took charge of the Troy, N. Y., Bessemer 
Works, which he had originally built. In January, 1871, he started 
a three-high blooming train, designed from consultations with John 
and George Fritz. It had lifting tables operated by hydraulic power, 
but their rollers were undriven, which required the ingots, after being 
placed on them, to be pushed by hand into the rolls. It required eight 
men to operate the mill, and was a decided advance. 

George Fritz started his Cambria blooming mill on July 10, 1871; 
the same day the converting works made its first heat of steel. As 
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already stated, its tables were power-driven, and the number of men 
required to operate the mill was reduced to four, and its producing 
capacity increased many fold. In fact, the present typical American 
blooming mill on which over 75,000 tons of ingots have been rolled in 
a single month’s work, is practically a Fritz mill. 

It must be remembered that John and George Fritz and Alexander 
L. Holley were warm personal and professional friends, which led to 
frequent interchange of ideas, and their work was always in accord, 
and without the least taint of jealousy. With three such men, no 
wonder such tremendous results were accomplished. Unfortunately 
for the world, George Fritz died on August 5, 1873, mourned by some 
5,000 workmen employed by the Cambria Company, as their true 
friend, and one who had accomplished much in their behalf. I was 
personally associated with him for thirteen years, and loved him well. 
I regard him as having been one of the most talented mechanical en- 
gineers whom I have ever known. 

Sir Henry Bessemer’s invention of the pneumatic process of mak- 
ing steel proved to be one of the most revolutionary incidents which 
have ever occurred in the world’s economic history. There have been 
other great mechanical and metallurgical and other scientific develop- 
ments, but the steam engine, pneumatic steel, and the telegraph, stand 
pre-eminently forward. 

The limit of railway development, so far as speed of trains and 
weight of equipment, had been reached. In many places, the stress 
of traffic was so great that iron rails would last but a few months, and 
all efforts to increase their wearing quality had seemingly failed. Had 
such limitations been permanent, it is bewildering to try and realize 
that which would not have taken place in human progress. But this 
new way of making metal was not at once accepted as being a success. 
In fact it was not, until other minds than Bessemer’s had worked upon 
it. Goransson of Sweden did his part in actual demonstration, but 
most important of all, Robert Mushet discovered the controlling effect 
of the addition of metallic manganese. Still the commercial world 
was slow to believe. Alexander Lyman Holley was in Europe at this 
time, and with his keen insight, was quick to appreciate the importance 
of the matter, and also what it would in time mean to America. After 
much persuasion, he succeeded in interesting John A. Griswold and 
John F. Winslow, iron manufacturers of Troy, N. Y., and the firm of 
Winslow, Griswold and Holley was formed; representing which, Mr. 
Holley after much negotiation, secured from Bessemer the United 
States rights to his patent. Holley at once returned to America and 
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ALEXANDER LYMAN HOLLEY. 1832-1882. 

From a portrait given by bis widow to the American Society of Mechanical Engineers. 
Early associated with Corliss in steam-engine and locomotive work. Entered jour- 
nalism as an engineering expert, and investigated the Bessemer process in 1863. 
He threw himself into the engineering problems of this and of the Siemens- 
Martin and Thomas-Gilchrist processes and played a most influential 
part in their adaptation and introduction into the United States. 
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I have previously al- 


luded to there having been a patent conflict between the Kelly and Bes- 
semer interests; while this was pending, Holley’s hands were some- 
what tied, but his brain was busy, so that when the trouble was happily 
settled, he was prepared to enter at once upon that brilliant career in 
connection with America’s pneumatic and open-hearth steel industry, 
which gave to him such fame and to mankind so much good. <Accept- 
ing the metallurgical conditions, Holley at once attacked the mechan- 
ical ones. He did away with the English deep pit and raised the ves- 
sels so as to get working space under them on the ground floor; he 
substituted top-supported hydraulic cranes for the more expensive 
counter-weighted English ones, and put three ingot cranes around 
the pit instead of two, and thereby obtained greater area of power. 
He changed the location of the vessels as related to the pit and melt- 


ing-house. 


He modified the ladle crane, and worked all the cranes 


and the vessels from a single point; he substituted cupolas for rever- 
beratory furnaces, and last, but by no means least, introduced the in- 
termediate or accumulating ladle which was placed on scales, and thus 
insured accuracy of operation by rendering possible the weighing of 
each charge of melted iron, before pouring it into the converter. These 
points cover the radical features of his innovations. After building 
such a plant, he began to meet the difficulties of details in manufacture, 
among the most serious of which was the short duration of the vessei 
bottoms, and the time required to cool off the vessels to a point at 
which it was possible for workmen to enter and make new bottoms. 
After many experiments, the result was the “Holley Vessel Bottom,” 
which, either in its form as patented, or in a modification of it as now 
used in all American works, has rendered possible, as much as any 
other one thing, the present immense production. 

At different times he was in direct charge of the Troy and Pennsyl- 
vania steel plants, but in time his services were extended as consulting 
engineer to practically all of the Bessemer plants of the country. He 
built the two Troy, and completed the original Pennsylvania works ; 
was consulting engineer during the construction of the Cambria, North 
Chicago, Joliet, St. Louis, Edgar Thomson, and Bethlehem plants, 
and was finally employed as consulting engineer by the Bessemer As- 
sociation, composed of all the American Bessemer Companies. 

The inventions of Thomas and Gilchrist made possible the de- 
phosphorization of the iron in both the Bessemer and open-hearth 
processes, and early enlisted Holley’s appreciation. This and the 


other developments in the Siemens-Martin or open-hearth steel mak- 
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ing, convinced him of its great future, and he persevered in his ef- 
forts to enlist the interest of American manufacturers ; indeed, he went 
so far as to predict that in time the open-hearth would supplant Bes- 
semer steel in America. This has not yet occurred, but the increase 
in the production of the former has fully kept up with the latter, and 
the fulfillment of his prediction looks much more probable than when 
it was made. It would be impossible to reproduce today the conditions 
existing from 1865 to 1882. The country was much younger than 
the number of years which have passed since then seem to represent. 
Any one who has not lived through them cannot appreciate the tre- 
mendous changes which have occurred ; and in no way have they been 
greater than in the iron and steel business. In 1866—the year follow- 
ing the close of the civil war—there were 1,205,663 gross tons of pig 
iron produced in the United States. In 1902 were made 17,821,307 
gross tons of pig metal, including speigeleisen and ferro-manganese ; 
6,512 gross tons of iron, 2,941,421 gross tons of steel rails, with a 
total production for the year, of 9,138,363 gross tons of Bessemer, and 
5,687,729 gross tons of open-hearth steel. 

The civil war had cleared the political atmosphere, and its experi- 
ences had developed a generation of active, aggressive men. There 
were then fewer iron and steel works and new fields of development 
presenting themselves ; of those, the most attractive was the Bessemer 
with Holley as its champion. Those who knew him can alone realize 
how wonderful was his magnetism; how while of all men he was 
manly, there was still a personal charm that was almost that of a 
woman. Crowning all were talents granted to few. He was Holley 
—-no man has been like him. It was no wonder that such a man en- 
listed the enthusiasm of all the young men connected with the various 
companies, and others with whom he came in contact. Robert For- 
syth, P. Barnes, D. N. Jones, Owen Leibert, John E. Fry were 
among them. There was one other, Captain William R. Jones. He 
came out of the civil war with the rank of captain after having origin- 
ally enlisted as a private. On returning to his home, Johnstown, Pa., 
he resumed his trade of machinist to be appointed almost at once by 
George Fritz as his mechanical assistant. As such he remained until 
Mr. Fritz’s death; after which he went to the Edgar Thomson Steel 
Works, which were then being erected near Braddock, Pa., by a com- 
pany in which Mr. Andrew Carnegie was interested, on plans drawn 
by Holley; P. Barnes being the resident engineer. Holley had no 
more devoted admirer than Captain Jones, and he took up his new 
work with great enthusiasm. Upon the completion of the plant, he 


WILLIAM R. JONES. 1839-1880. 

At fifteen was earning journeyman’s wages as a machinist. At the close of the U. S. 
Civil War, returned to the Cambria Iron Co. as assistant to George Fritz; later 
was with Holley, who was consulting engineer to the Associated Bessemer 
Mfrs. In 1888 became consulting engineer to all the Carnegie compa- 
nies. The best practical administrator in the American steel industry. 
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JAMES NASMYTH. 1808-1890. 
Mechanical engineer; inventor of the steam hammer and steam pile driver, but par- 
ticularly identified with the development of the machine-tool industry in Eng- 


From an autograph portrait in the possession of Mr. H. H. Suplee. 
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was made its superintendent, and a record-breaking career for man, 
plant, and company began. Captain Jones was rugged, fearless, and 
with an honesty almost chivalric. Certain of himself, he did not hesi- 
tate to state trutlis, no matter to whom, and his individuality was such 
that respectful attenion was accorded him. The mechanical features 
of the business appealed most to him, and he was afforded by his com- 
pany ample opportunity for applying his ideas. 

It happened to be my fortune to introduce automatic tables at- 
tached to a rail train in the mill of the Albany & Rensselaer Iron & 
Stcel Company, Troy, N. Y., in March, 1884. These were further 
developed and improved; in all of which work I was assisted by Mr. 
Max M. Suppes, then the master mechanic of the works, and now the 
general manager of the Lorain Steel Company. This plan to decrease 
labor and increase output-had been discussed by many, but I believe 
never actually applied up to this time. Holley used to say in that spirit 
of prophetic jest so constant with him, “that the day would come when 
we would start a rail mill on Monday morning and then go home after 
locking the doors, only returning each morning to count the rails that 
had been made during the preceding twenty-four hours, no other 
manual labor being necessary.” This point has never been reached, 
but through these tables and their subsequent perfection by Captain 
Jones, Robert Forsyth, F. H. Treat, and others, the number of men 
necessary to operate a rail train has been reduced from 15 or 17 to 5, 
and the monthly production of rails increased from 15,000 to over 
50,000 tons, 

A few years after this, Captain Jones built a new rail mill for the 
Carnegie Company, in which he introduced improved tables and sev- 
eral other labor-saving improvements. It had long been desired to 
use iron in the Bessemer converter, taken direct from the blast fur- 
nace, and thus save the labor and cost of remelting, as well as the heat 
of the liquid metal. While this was done, it was only successfully 
accomplished in Sweden, where the amounts handled were smali, and 
the iron of very high quality. It was found in larger practice that the 
metal tapped from the same furnace at different times, and from sev- 
eral furnaces at the same time, varied so much in its composition, that 
the results were unsatisfactory. Captain Jones built an immense re- 
fractory-lined reservoir—or as he called it, “mixer”—into which the 
liquid iron was transferred as it was taken from the various blast fur- 
naces, and some 150 tons accumulated and mixed. From this mixer, 
which was suspended on trunnions so that it could be tilted, the metal 
was taken as wanted for use in the converter. This gave uniformity 
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ELIAS HOWE. 1819-1867. 
Inventor of the sewing machine; it lightened labor and founded new industries. 
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CYRUS HALL M’CORMICK. 1809-1884. 
From his best photograph. By courtesy of Mrs. McCormick. 

His reaping machine was invented and successfully operated in 1831. It was the 
first organized appliance for the purpose, and its practical devices have been in- 
corporated in every machine made since. He extended labor-saving methods 
into the field of agriculture, cheapening and bettering the food of the world. 
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to it. This plan is now generally used, both in America and Europe. 
Captain Jones patented the idea, which patent he transferred to his 
company. Since his death its validity has been attacked, but the 
United States Supreme Court has sustained his claims. Like George 
Fritz and Holley, Jones was cut off in full vigor; his death being a 
tragic one, caused by an explosion at one of the company’s’ blast fur- 
naces. 

I have already referred to the great improvements which have taken 
place in blast-furnace practice. The use of hot blast was a distinct step 
of progress, and the replacing of the cast-iron stoves for this heating 
by Whitwell’s invention of fire-brick ones, which have since been modi- 
fied by several inventors, was another great advance. These and the 
other improvements have all meant labor saving, and not only directly, 
but through many indirect channels. Among other important develop- 
ments in the steel business has been that of wire-rod rolling, and the 
products finished from them. The first signal improvement, certainly 
in the United States, was made at the Washburn & Moen Manufactur- 
ing Company’s Works, Worcester, Mass., where a continuous wire- 
rod mill, after the design and patents of George Bedson of England, 
was installed. At first this mill was not a success, as iron billets were 
treated, and that material would not withstand the strain from pulling’ 
between the continuous pairs of rolls. Fortunately, about this time 
Bessemer steel came into general use, and it was found that with it the 
continuous system was practical. 

Mr. Charles H. Morgan was the engineer of the works, and had 
for his assistant, Mr. F. H. Daniels. These gentlemen greatly im- 
proved the system, and made it in every way successful. There were 
other forms of continuous rod mills, but the Worcester ones and those 
afterwards constructed at other works, based on the same lines, have 
been the prominent ones in America. 

Perhaps the system of wire-rod rolling which has done the most to 
revolutionize the business, has been the Garrett mill. In 1882, William 
Garrett built his first mill for the Cleveland Rolling Mill Company, 
Cleveland, Ohio. Since then a number of others have been built in 
different parts of the United States, and their tonnage of production 
has been astonishing. These largely automatic (and therefore labor- 
saving) mills have rendered it possible to furnish the farmers with 
their cheap fencing, thus permitting the enclosing of acreage which 
under other conditions would have been impossible. Mr. William 
Garrett, himself a Scotch rolling-mill workman, came to the United 
States to take a job as roller in the works in which he afterwards was 
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GEORGE WESTINGHOUSE. BORN 1840. 

Jlis work in the invention and introduction of the air brake and of railway signalling appa- 
ratus alone has revolutionized the conditions of travel, and made possible an enormous 
expansion in the railway transportation service. His further work in the develop- 
ment of steam and electric machinery has exercised almost as great an influence 
in enlarging the scope and bettering the conditions of industrial employment. 
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superintendent, and in which he put his first patented mill. He sub- 
sequently designed many other mills, and acquired large pecuniary 
reward. His death occurred in 1903. He too, was a forcible character. 
There have been many men engaged in the accomplishment of the 
great results which I have so briefly outlined. I have particularly 
mentioned some, not because they are alone entitled to credit, but be- 
cause at least four of them can be classed as leaders whom any army 
would be proud to follow. 

I have confined myself to iron and steel, but while their development 
may have been the basis on which other progress has rested, it must 
be remembered that in those other fields yreat work has been done. In 
fact, there is not a line of scientific and practical development on which 
the world has stood still; and where it has been a practical application 
of scientific knowledge, labor-saving appliances have always been part 
of the successful accomplishment. 

Comparison of the general condition of the inhabitants of the 
United States at the beginning of the period covered by my narrative, 
during that period, and now, will demonstrate that there has been a 
progressive improvement, and that the standard of living has been 
raised. If the spirit of unrest has also increased, it is because the peo- 
ple have learned to want more, because it has become possible to have 
more. No great economic changes of any kind can occur without in- 
conveniencing some one; but if by such disturbances, the many gain 
at the expense of the few, the ultimate result must be for the good of 
all. It may be hard lines for the time on the few, but let us remember 
that a patriot declared ages ago: “It is sweet to die for one’s country.” 
Of course so dying did not take away the pangs of dissolution, but 
there was a satisfaction of duty done, which made even death welcome. 
So instead of bewailing conditions which may for the time seem to be 
against our particular case, remember that such changes have been 
occurring since humanity existed, and instead of hopelessly repining, 


seek to see and take advantage of the way by which we too may be 
benefitted. 
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THE EFFECTS OF LABOUR-SAVING MACHINERY. 
By Frank H. Rose 


It is scarcely necessary to point out that unless the workman is willing to develop to their 
best the labour-saving powers of the machine he tends, the genius of the inventor has been 
spent in vain. The early history of the use of machinery is one long record of the work- 
man’s bitter and violent struggle against its adoption. This was followed by the still lingering 
trade-union effort to limit production, which was merely a newer form of the same false 
idea. But the growth of mechanical production has been scarcely less remarkable than the 
growth of the horizon of the better class of labour leaders. Mr. Rose is an exponent of the 
best and most influential element in British trade-unionism, and his position as defined in the 
following paper is characteristic of the modern British labour party. It would be difficult 
indeed to frame a sounder economic philosophy than Mr. Rose professes, or to argue it more 
ably. The country whose workmen are guided by such counsel as this need fear little from 
any industrial competitor.—Tue Eprrors. 


sympathies are with my class. No amount of 

sympathy, however, can bind me to facts which 

the most casual student of British industrial his- 

tory can find lying upon its surface. In dealing 

with so important a subject as the present, a 

writer must divest himself of those prejudices 

which are too frequently associated with class 

advocacy. For my own part, | am seriously try- 

ing to examine the question in a purely non- 

partisan spirit, and with a desire to exhibit truths rather than to venti- 
late opinions. 

Machine appliances have revolutionised every industry; but in al- 
most every case their best results have been minimised and their 
natural development impeded—either by the workmen’s hostility, or 
the employers’ narrow conception of their possibilities. The most 
ardent defender of trade-union methods would insult his own con- 
science by pretending that a heavy share of culpability is not associated 
with the workman himseif. 


§ would be affectation on my part to deny that my 
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I am frankly taking the position that machine appliances are not 
only blessings in themselves, but are the source of manifold benefits 
to all men. In considering the question I shall have to deal with the 
“Effects of Labour-Saving Machinery” in its broadest sense, and not 
merely as it affects my own trade; for antagonism to machinery is not 
peculiar to operative engineers. Whenever in the history of labour 
in Great Britain we find manifestations of the workers’ opposition to 
the machine, the root cause is the same. There is no essential differ- 
ence between the anarchic excesses of the old Luddite, and the subtle 
method of the modern “reluctant.” In one case the hated machine 
is destroyed ; in the other its benefits are sterilised. I am more anxious 
to find an explanation for this folly than to invent an excuse for it. 
It undoubtedly arises from a fundamental misconception. The “Lud- 
dite” method may be taken as far more defensible than any form of 
“ca’ canny.” To the uneducated operative of the early part of last 
century, the machine was a malignant and insatiable monster which 
had already devoured his brother and would devour him in turn. He 
had none of the evidences before him of the benefits which have come 
to the world as the result of machine processes. The machine was 
apparently a device of his immemorial enemy to starve him and to 
slay his calling. He acted upon the first impetuous impulse of ignor- 
ance and hatred, and took the impotent course of trying to wipe out 
his foe by violence. 

In front of the workman today are all the vivid proofs of the use- 
lessness, as well as the mischief, of resistance to the inevitable. How- 
ever unpopular may be such a declaration, I know that no honest en- 
quiry into this question is possible which does not take cognisance of 
the prejudice which still exists in the workman’s mind against new 
appliances for increasing labour’s productivity. Whatever may have 
been the outward manifestations of this prejudice, their results have 
been uniformly mischievous, and consistently productive of strife and 
waste. Yet the growth and development of the machine system is as 
certain and remorseless as death. No attempt to resist it has ever 
been crowned with even a temporary success. 

Having said so much, I shall be acquitted, I trust, of any desire 
to colour this article to suit the worker’s taste. As an active Labour- 
ist with twenty-five years of trade-union effort to my record, I have 
felt that my own experience enabled me to speak with some degree of 
authority. In this case, however, I have been at some pains to sup- 
plement my own knowledge with the testimony of leading employers 
and workers. Taking as a basis of enquiry the candid admission that 
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the prejudice against machinery does exist, I have tried to determine 
its present intensity and influence. From every person I have con- 
sulted comes the evidence that the prejudice is passing, however slowly, 
away. We Britishers are proverbially slow to learn. A natural rev- 
erence for tradition makes us cling to many fallacies, not because they 
are fallacies, but because they are hoary. But it would be strange 
indeed if even British workman were unmoved by the accumulating 
evidence of the folly of resistance to the inexorable development of 
machinery, or the equally unevadable proofs that it has brought a 
blessing and not a curse. . 

The policies of the great labour unions are conceived and carried 
out in a spirit of tolerance and concession towards labour-saving ap- 
pliances. This would be impossible if a more tolerant spirit were not 
prevalent with the membership. In spite of all that is said to the 
contrary, the policy of a ‘‘council” is the reflex of the sentiment of 
the members. Hence it is that in the engineers’ unions the “machine 
question,” which for years was the prolific source of dissension and 


conflict, has practically ceased to trouble. Though the old delusions 
linger, the consciousness grows that the machine has come to stay and 
cannot be pushed out. As a result we have the first happy indications 


that the only rational way of dealing with the machine is to make the 
best of it. The employers’ representatives to whom I have spoken 
generally admit that the workers are more amenable now than for- 
merly—even recently—and that their own workshop administration 
is interfered with in a constantly lessening degree by disputes about 
machinery. I should be glad to be able to say that the old evil is 
extinct. But I am glad to say that it is perceptibly yielding to a more 
enlightened and hopeful state of mind. 

The British employer, on the other hand, is neither a blameless 
saint nor a suffering martyr in connection with this question. While 
he has hung onto his old-world methods and beliefs, he has been for- 
getful of the fact that the workman’s prejudices are more the results 
of heredity than deliberate i!] disposition. Nor has his conception of 
the machine been one whit more liberal than that of his employee. 
The machine, I fear, has been regarded less as an agent for increasing 
labour’s value and productivity than as a convenient implement for 
curtailing labour’s reward. The unity of interest between capital and 
labour has long done duty as a pious opinion—even as an abstract 
economic proposition. But when we translate “capital” into “‘capital- 
ist” and “labour” into “labourer,” the unity of interest ceases to have 
any force or value. There is nothing so certain as the fact that so 
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long as capital works for profit and labour for wages, both will work 
for their own ends with more or less disregard for each other’s in- 
terest. The machine appears to me to provide a medium by which 
both ends may be served if both parties will settle down to make the 
best possible use of it. We may leave the allocation of blame due to 
employers and employed respectively an open question, but we have 
to admit that, whoever deserves the larger share, the machine so far 
has not had a fair field for its natural development in Great Britain. 
Yet, in spite of this, the benefits it has conferred are almost incalcul- 
able. I cannot trace a single social or industrial evil to its use. I 
can trace many to its misuse. I regard the machine as the first po- 
tential of all the material progress of our age. I am in favour of a 
frank recognition of its virtues by the workman, and of his endeavour 
to get its best results. If any words of mine will tend in a remote 
degree to remove what lingers of the old and stupid fallacy that 
“Machinery murders Labour,” I shall not have written in vain. 

The Effects of Machinery on Wages.—I have frequently said to 
English engineers that there is but one labour question—the question 
of wages. Whatever complexities we discuss as industrial topics, the 
question of wages or reward is the one we find ourselves returning to 
in the end. The only incentive to work is its reward. We occa- 
sionally hear of pure-souled and unmercenary persons who need not 
work, but who do work because they love work. These are valuable 
communal assets as they serve as shining examples to the rest of us 
who are fashioned of common clay. There are not many of them. 
The operative has no other object in working but his wages. If it 
could be proved that the use of machinery increased his wages, his 
objection to it would be removed. I do not think that the introduc- 
tion of labour-saving appliances has had the effect of increasing the 
amount of wages in the country. What it has done has been to in- 
crease the purchasing power of a man’s wages. Comparisons be- 
tween wages paid to hand workers fifty years ago and wages paid 
to machine workers in the same industry today are worthless. The 
textile trades are those in which this comparison is the strongest. But 
wages have been raised and maintained by the action of the trade 
unions, and with or without highly developed machine systems of 
production, the rule holds good that the best organised bodies of 
workers are the best paid. What machinery has done has been to 
cheapen commodities of daily use and so to raise the actual labour 
value of operatives. 

On Hours.—Here again the advantages resulting from machinery 
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are of an indirect character. The long hours prevalent in the middle 
of the nineteenth century were due entirely to the lack of power of 
the workers. No conceivable development of machinery would have 
any effect in the direction of shortening hours. I cannot find that 
machinery has increased either the worker’s wages or his leisure. 
But it has enlarged his opportunities for the profitable use of both. 
It has given him cheap and rapid transit and has enabled him to 
engage in pursuits and to cultivate tastes which would have been 
inaccessible without its aid. 

On Volume of Employment.—It is in this particular that the effects 
of labour-saving machinery have been the most pronounced and the 
most beneficial. It is singular, too, that, though the evidences of this 
are the most obvious, the worker still regards the machine as a rival 
and an enemy. The fear is based upon the grotesque hallucination 
that there is only a certain amount of work to do in the world, and 
that if machines are employed to do it there will be no work left for 
the men. It finds its parallel in the crazy “wage-fund” theory of the 
old economists which set up the preposterous proposition that there is 
but so much wealth available for labour, and that a rise of wages in 
one trade or locality must inevitably be followed Ly a corresponding 
decline elsewhere. Time and better sense have exploded the “wage- 
fund” doctrine, but the other and more pernicious fallacy is with us 
yet. All the facts are against it. Machinery has increased the volume 
of employment in every trade, doubled it in most, and multiplied it 
indefinitely in many. It should be superfluous to quote examples. 
The case of the textile trades is too familiar to need elaboration. The 
evils which followed the early introductions of power appliances were 
due not to the use of machines, but to their abuse by callous factory 
lords in a hurry to get rich. More apposite and more modern is the 
comparatively recent revolution in the printing trade. The introduc- 
tion of the linotype was vehemently resisted by the operatives. Then, 
as ever, resistance was impotent. The thing was there and has stayed 
there. It was to kill the hand “comp,” and to extinguish the printing 
industry. It did neither. It created a new calling. It widened the 
possibilities for employment of those already engaged in newspaper 
work particularly, without lessening either the importance or the pos- 
sibilities of the printing trade generally. I do not propose to enter 
into a justification of the thousand and one peculiar publications for 
which this revolution in the printing trade is responsible. I am treat- 
ing the question from the utilitarian rather than the ethical or intel- 
lectual standpoint. My point is that the world is richer and the worker 
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no poorer as a worker. As a citizen and a consumer, he is better off 
with the machine than without it. 

On the Standard of Material Comfort.—A race of men and women 
who wear machine-made raiment, eat machine-made food, and shelter 
in machine-made houses, need not quarrel with their universal pro- 
vider. To say that there are just as many naked, starving, and home- 
less people as ever is no answer to those who assert that the machine 
has enormously raised the standard of material comfort for the people. 
Machines will not settle social problems. Acts of Parliament devised 
by pure and inspired legislators fail sometimes. The man who has no 
penny is always with us, but the machine has not made any more of 
him. The machine has enabled the man with a penny to get for his 
penny a bigger or a better something every time. If the machine gives 
us better penny-worths without diminishing our opportunities of get- 
ting pennies, the machine must be a benefit. I am not attempting to 
speak for lands I have never seen, or people I have never known. But 
I have known something of working-class life in England for the last 
thirty years at least, and I say fearlessly that the standard of material 
comfort has risen enormously. With equal confidence I attribute the 
betterment to machine production. Wages have never risen to an 
extent which accounts for the difference. In the matter of food it is 
fashionable just now in this country to ignore the machine as a factor 
in cheapening the people’s bread. But this is the way of politicians. 
If the crop of a big western farm had to be sown or reaped by hand 
it would make a bigger difference to our baker's bill than a good many 
“fiscal reforms.” 

Our clothing is a machine product from the raw material to the 
finished garment. We are better dressed than our fathers and there 
are many more tailors. But in our homes—I speak of workers’ homes 
—the difference between what was and what is, is even more marked. 
There are a hundred objects common to worker’s homes today which 
were unheard of, because unattainable, in my boyhood. From the 
child’s toy to the pianoforte in the parlour, the items which make up 
the home now are better and brighter than those our fathers had. 
Machinery alone has cheapened them into accessibility. 

On Mental and Moral Development.—Mr. Allen Clarke, in his 
clever little book, “The Effects of the Factory System,” draws a 
pathetic picture of the mental degeneracy of the textile operatives of 
his native town, Bolton. Allen Clarke is a name highly and deserv- 
edly honoured in the labour world, but his reasoning is not always 
beyond criticism. He attributes the mental deterioration of his towns- 
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men to the monotony of their occupation, and sighs for the good old 
time when machines were not. Granted that a life of days of un- 
varied occupation is dementalising, how would the substitution of 
hand work for machine work improve matters? The production of 
thousands of articles or details of articles by hand is surely as monot- 
- Onous as the production of millions by machine. Hand knitting, hand 
weaving, hand spinning, offer no more variety than the same opera- 
tions by machinery. To suggest that machine methods induce mental 
deterioration is wholly unjustifiable. Repeated operations of any sort 
are monotonous, but certainly not more so when performed by ma- 
chine. Rivetting, for instance, is not an occupation which calls for 
close mental effort, but I can easily believe that a man operating an 
electrical rivetter has as much interest in his work as though he was 
closing and snapping his work by sheer muscular effort. I am confi- 
dent that every repeat operation in the whole industrial world is as 
interesting now, as ever, to the workers whose lot it is to perform 
them. Industrial skill and intelligence are just as requisite in a world 
driven by machinery as in one impelled by manual force. I am cer- 
tain that I was as interested in my work when a machine planed my 
timber in a well organised pattern shop as when I had to spend days 
in “strapping up.” Machinery has detracted nothing from labour . 
which gives it interest or stimulates thought on the part of the worker. 

The development of highly organised machine systems has induced 
a sense of order and personal: self respect which manual occupation 
would never bring about. If, in large factories, it has led to a ming- 
ling of the sexes, the results are not evil. The unmitigated abomina- 
tions of the factory system in the early part of the last century have 
no parallel in our time. The contact of the sexes in our modern sys- 
tem leads more frequently to marriage than to intrigue. The higher 
the development of the machinery, the better the condition of. the 
factory and the less the dangers of the horrors which provoked the 
justified denunciations of Sadler, Oastler, and Shaftesbury. 

On the Relations of Labour and Capital—I have previously ex- 
pressed the belief that, under our present system, the unity of labour 
and capital is an absurdity and a delusion. It does not exist. The 
struggle between wage earners and wage payers is as natural as any 
other struggle in the material world, and will go on in spite of any 
shifting of venue or alteration of method. But machinery has re- 
duced its virulence and softened its acerbities. The machine has 
been a better peace maker than either the man or his master. The 
most effective illustration of this will occur to all who followed and 
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still remember the engineers’ lock-out in 1897. One of the terms upon 
which it closed ostentatiously paraded the fact (never disputed) that 
“the machine tools are the property of the employer.” The employer 
therefore claimed the sole right of using them as he liked, of appoint- 
ing whomsoever he pleased to work them, and of paying any wages 
for the work that seemed good to him. This gratuitous humiliation 
to the defeated worker was bitterly resented. The smaller spirits on 
the employer’s side laboured it with provocative arrogance. The hot- 
headed section of the man vehemently denounced it, and but for the 
restraining influence of their leaders would have made it the casus belli 
of another revolt. Wiser counsels here prevailed on both sides, and 
though the clause still stands as part of the mutual arrangement 
between the Amalgamated Society of Engineers and the Employers’ 
Federation, an extreme conception of its meaning and scope is never 
urged by either side. The machine tools are still the “property” of 
the employers, but the skill and experience of the worker is also a 
“property” equally entitled to recognition and consideration. It is 
true that almost every newly introduced appliance provokes dispute 
or necessitates the rearrangement of terms and conditions, but with 
the passing of mutual prejudices the difficulties of adjustment have 
appreciably diminished. 

On Physical Degeneracy.—It is no part of my present duty to 
discuss this terrible phase of modern civilisation in its political er 
social aspect. To whatever cause our physical deterioration is due, 
its facts are incontestible. The recruiting statistics in connection with 
the British army tell a tale that no optimism can explain away. Fifty 
per cent. of Britain’s young manhood in industrial centres is not good. 
enough for her army. It is not merely that the body is shrivelled and 
the faculties dulled. Incipient consumption, ophthalmia, and other 
diseases are added to shrunken frames and deformed limbs. Deeply as 
this race tragedy appeals to me, my only concern with it here is to 
inquire how far this evil is traceable to machinery. It is a common 
and plausible theory which attributes this deterioration to the “factory 
system.” As the “factory” era in our industrial history began and 
has developed with the introduction of machinery, it seems easy to 
trace the biggest and worst evils to it. The essential fact that is lost 
sight of is that the horrors of the early years of the “factory” era 
arose, not from the use, but the misuse of machinery. The callous 
greed of the old factory lords was uncurbed by any legislative or trade- 
union restriction and is blameable as the genesis of the workers’ phys- 
ical decay. But to argue by a sequence of propositions that machines 
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made the factory system, the factory system made the slums, and the 
slums have produced the physical degenerate, is illogical and unten- 
able. The influence which transformed the stalwart yoemanry 
of Lancashire into a race of stunted weaklings is assuredly not that 
of the machine. It is outside the scope of this article to examine 
such questions as those which arise from a consideration of the most 
imperative English social questions of our time—the problem of the 
bad housing of the poor. I am convinced that to bad housing chiefly 
our physical decadence is due. However, machinery has multiplied, 
the organised worker has consistently improved in health and 
longevity. That the improvement arises from better sanitation and a 
better standard of living is quite true. It still leaves a vast and 
terrible residuum of our population a long way below the line which 
divides comparative prosperity from destitution. We have already 
seen that machinery does not increase poverty by deforcing labour, 
nor does it accentuate physical deterioration. Wherever its use is the 
most perfect and efficient, it brings lighter and healthier workshops, 
better surroundings, sanitation and hygiene. It effaces the perils of 
many of what are or were known as dangerous occupations. Nobody 
can visit the Diamond Match Works at Bootle without being struck 
with the immeasurable superiority of the machine system of producing 
such simple and essential articles as matches. Machine processes 
enable us to produce them in millions without the touch of a human 
hand, and the perils of “phossy jaw” are horrors of the past. No less 
remarkable is the pneumatic device by which anthrax in the wool- 
sorting trade is obviated in the best equipped factories in Bradford. 
In every case the rule prevails that machinery is in itself an unmingled 
blessing. Its abuse, like the abuse of every other blessing,. brings 
retribution. No man can trace a single glaring wrong or evil to ma- 
chinery. Physical deterioration, of all others, is the least attributable 
to machinery. Machinery has brought health to the workshop and 
comfort to the home. If it has not removed the social anomalies of 
our time, it has certainly not emphasised them. 


Science has not spoken her last word. The machines which fill 
us with wonder and admiration today will be primitive and ridiculous 
tomorrow. The duty of the worker, no less than his personal self 
interest, dictates the whole-hearted and unreluctant acceptance of 
whatever “labour-saving” devices the inventive faculty of man can pro- 
duce. The British employer will have to revise his code as well. If the 
workman is to rise to truer conceptions of labour’s duty to the com- 
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munity by getting the best results from his employer’s “property,” the 
employer must offer the incentive. In Great Britain the best worker 
is ground between the “minimum” of the Society and the “maximum” 
of the employer. There is no room between them. During the past 
few days a representative employer has tried to convince me that the 
whole mischief in the engineering trade is due to the arbitrary and 
fatuous rule of a “minimum wage.” It reduces all men to a dead 
level and, but for it, I am told that employers would gladly pay accord- 
ing to merit. But the minimum wage is nothing but a limit fixed by 
‘the men, below which no man shall work. In this country its highest 
mark is 40 shillings for 54 hours and in many places it falls below 
30 shillings. These figures, which do not take account of a very recent 
-reduction, do not strike one as exorbitant. There is surely room above 
this to reward special merit, skill, and industry. Special rates of 
remuneration are rare in Great Britain. The special recognition of 
special work is an exception, not a rule. That the man should do his 
best with his machine and the employer his best with his man is an 
honest and sound principle. Unhappily, it is true that neither party 
does his best, and, as a result, the machine suffers in proportion, while 
the country suffers in wealth and reputation. Machinery in any of 
our great industries has never yet had the effect of devitalising the 
worker's energy or the employer’s enterprise. There are no ruined 
industries, impaired prospects, or vanished interests to be laid to its 
account. It is the duty of the worker to get its best results by his own 
effort. It is the equal duty of the employer to recognise that effort 
with the highest reward. 
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NEWCOMEN PUMPING ENGINE, BARDSLEY, NEAR ASHTON-UNDER-LYNE. 
OUT OF USE 1830. 


From Mr. Henry Davey’s paper before the Institution of Mechanical Engineers, 


THE PRIME MOVER AND ITS INFLUENCE ON 
THE WORLD'S PROGRESS. 


_. By John E. Sweet. 


While “Production Engineering” is concerned mainly with the economical application of 
power, the basis of the mechanical expansion of the last century is the economical generation 
of power. The prime mover must come before the power-driven tool. We are happy in hav- 
ing this short survey of the rise;of steam power, from one who has been a living factor in 
much of the later and finer development of the steam engine.—Tune Epitors. 

AN can make no material thing without the aid of a tool, an 
implement, or a machine. In the beginning it is presumable 
that he made a maul of a stone to crack a nut; it was the 

embryo hammer, without which man could exist only by living upon 
roots and herbs and fruit, and civilization could never have been. 
From the beginning man has been striving and scheming to make 
things easier and more comfortable for himself. He brought wind and 
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water and fire to his aid. With his stone hammer he struck fire from 
the rock; with fire he smelted his ore, and softened his metal out of 
which he shaped his tools and became the tool-using animal. With his 
tools he carved out his skiff which the wind wafted over the seas; con- 
structed carts and trained the beasts to carry his burden; built his mill 
which was turned by falling water, and later when water was scarce 
the wind turned the mill. 


CAPTAIN THOMAS SAVERY. 1650-171 5. 


The immediate successor of the Marquess of Worcester in the work of developing the steam 
engine, and the first to “put in practice the raising of water by fire.”” The model of his 
“Miner’s Friend” was exhibited before the Royal Society in 1699, the year after 
his patent was granted. 


Man was made to labor, but none of these things was made by labor 
alone. The material, the tools, the labor, and above all the intelligent 
guidance of the inventor, were necessary for the production of the least 
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of these. Man devising things for his comfort devised things for his 
protection—protection against wild beasts, and protection against the 
depredation of his neighbors; so his implements of protection became 
implements of war, and then, as now, the man and the nation that 
provides for war has war, and the history of the world as it is is the 
history of wars. The heroes who live in history are the warriors, and 
the memory of the men who made the things that contributed to the 
comfort and happiness of mankind, much too soon passed away. 
Aside from that carried by the beast of burden and the boats on the 
rivers and seas, the moving of masses was by the aggregation of human 
hands. The mills and the ships, the palaces, monuments and prisons 
were built by the guided multitude. For centuries upon centuries this 
was kept up. In the Egyptian age, the age of granite, millions of days’ 
labor went into the tombs and temples. Greece with her architecture 
and sculpture was the work of the hand and chisel. Rome was built by 
the sweat of the brow, and her paintings made on hand-made cloth; 
up to the eighteenth century man had only the crudest of tools, scarcely 
any machinery, and but the wind and the water to second his exertions. 
Hero discovered the power of steam, but used it only as a toy, and 
it was nearly two thousand years before others proposed to put it to 


BASSET ATMOSPHERIC ENGINE, DENBY COLLIERY, NEAR DERBY. 


Erected in the position shown in 1817, having been in use previously at another pit. Dis- 
mounted 1866. From Mr. Henry Davey’s paper before the Institution of 
Mechanical Engineers. 
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OLIVER EVANS. 1755-1819. 

From an engraving by Jackman. By courtesy of Messrs. Wyman & Gordon, Worcester, Mass. 
His life is a pathetic record of struggle and poverty, in spite of far-seeing genius and high 
inventive skill. His millwright inventions revolutionized the milling industry. He was 
a pioneer in the design of conveying machinery and in steam road locomotion, 
and the earliest advocate of the high-pressure steam engine. 


use. Here and there suggestions and models were made, to die out; 
and the world went on with hands and tools making what they could, 
and the nation that had the most tools and the greatest intelligence 
advanced the most rapidly. Slowly the skiffs grew to boats and the 
boats to ships, built by hand and controlled by hand. The carts grew 
to wagons and stages, the roads were made better, animal transporta- 
tion became general; the water wheel was made larger and more effi- 
cient ; the wind mill grew from a toy to a machine, and the mills grew 
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in size, but only by the slow growth of centuries. At the best they 
relieved only a fraction of the human drudgery; and in what aid mar 
had from nature’s powers there was no means of transmitting its 
energy—the horse and the load, the wind mill and the pump, and the 
factory and the water wheel went together. 

Newcomen advanced farther than others had before him by con- 
structing some working steam engines, but not until the last half of the 
eighteenth century was much done to meet the wants of an enterprising 
people. Although use had been made of the then available forces, 
after the advent of the steam engine they were made more available. 
The mind of man had reached its limit centuries before in mathematics, 
literature, philosophy, and poetry; sculpture and painting had been 
brought to as high a pitch as now, and undeveloped invention had 
shown flashes of light ; but not until the work of James Watt gave new 
life to industries and pushed ahead the century of invention had there 
been any such advance towards relieving human efforts as followed. 

Matthew Boulton, the partner of Watt, in conversation with King 
George III, was asked “In what business are you engaged?” and he 
replied, “I am engaged, your Majesty, in the production of a com- 
modity which is the desire of Kings.” “And what is that? What is 
that?” asked the King. “Power, your Majesty,” replied Boulton; he 
might have said “I have what all the world wants, and I have what 
will do more to help relieve the laborers of the world, and I have what 
will do more to advance civilization, than ever has been done, and more’ 
than will be done in all other ways for the next two hundred years.” 

What material thing is there in sight, what human achievement, 
what is there worth having that has not behind it, or connected with 
it in some way—the steam engine? 

When the marvels of the steam engine are mentioned, we instinct- 
ively associate it with the great ocean steamers with their 10,000, 
15,000, 30,000 horse power; with the great electric power stations, the 
rolling mills, and blast furnaces; but there is not a thread in the 
clothing we wear that has not been carded and twisted and spun and 
transported by the power of steam; not a spool, a needle, or a pin but, 
many times over, the steam engine has been prime mover in the various 
operations of its production. Steam has so outgrown other natural 
powers and gone so marvelously beyond all other artificial powers as to 
be the one thing that has revolutionized all forms of human endeavor. 
But a century ago the aid given to human labor by nature’s forces was a 
small part of the whole ; now human effort supplies but a trivial fraction 
of the energy employed for useful purposes. 
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MATTHEW BOULTON. 1728-1800. 

The partner of Watt, by the acquisition of the interest in Watt's patent formerly owned by 
Roebuck. Much of the practical success attained by Watt’s inventions was due to the 
intelligent, broad-minded, but discriminating support afforded by Boulton’s busi- 
ness ability and financial backing. 

Fields are plowed and cultivated, crops planted and harvested, 
grains transported and ground, and flour kneaded by generated power. 
Timber is cut and sawed to dimensions, planed and framed, shaped 
and moulded and sand-papered ; house-joinery and furniture is made 
by machinery; the crockery, the glass, the silver-plate, cutlery, toilet 
articles, bric-a-brac, and matches—all have the steam engine back of 
them. Building stone is quarried, transported, sawed or planed. and 
carried to its place in the building. Monuments are cut and polished, 
statues carved, bricks made, carried, and hoisted to their place; mortar 
is mixed, wood-work painted, builders’ hardware made; iron ore is 
dug, lifted by steam cranes, conveyed to the top of the blast furnaces, 
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smelted and pigged or blown into steel, cast or rolled into blooms, 
billets, beams and bars, sawed to lengths, cut and shaped and punched, 
bent and riveted; worked into ships, buildings, bridges, and boilers, 
engines, machines, bolts, rivets, wire, nails and brads—and all by the 
aid of the steam engine. By steam, harbors have been dredged, canals 


THREE-BEARING REVERSING ROLLING-MILL ENGINE, 


A product of the demand of the modern steel industry upon steam power. 54-inch cylinders, 
66-inch stroke; weight of one bed casting, 86 tons; built for Lackawanna Steel Co. by 
the William Tod Co., Youngstown, Ohio. 


dug,tunnels made, docks built, steamships made to traverse every water 
on the globe, railroads to traverse every country. One may go to the 
Pyramids, up the Nile, to the pinnacle of a dozen mountains. Rail- 
roads traverse our plains, cross and re-cross India; one may ride in 
Africa and Alaska, go from Spain to Siberia, from Maine to Mexico; 
diamonds are mined in Kimberley and gold washed out in Alaska; 
jewels are cut and money coined ; paper, ink and books made—in fact, 
not only every material thing we see and use, but the immaterial— 
electricity, light, power, and even heat—are made by steam power. 
The electric telegraph is worked, our houses and cities lighted and the 
map of the country is cob-webbed by lines of street-car roads where 
the steam engine is the prime mover; and all these wonderful changes 
have been wrought in five quarters of a century. 

The steam boat has grown from tie Clermont to the Celtic in a 
century ; the locomotive from the Rocket to the mountain climbers, in 
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three-quarters of a century, and the street-car lines in a quarter. I 
have seen both a Newcomen and a Watt engine running, and there is 
one of the latter still running in Birmingham; I have seen the rail- 
roads, telegraph, electric lights and electric railroads come into exist- 
ence, and then wonder what can steam do more. No! not what can it 
do, but what can it not do? If the steam engines of today were 
hitched to a star and set to pulling back on the earth, our days and years 
would be lengthened and perhaps the harmony of the universe upset. 

How futile it would be to attempt to do by manual labor the work 
performed by the steam engine! An ocean steamer of the Lucania 
class is propelled by a force of 30,000 horse power; counting 6 men to 


WESTINGHOUSE THREE-CYLINDER COMPOUND STEAM ENGINE, NEW YORK EDISON CO. 
One of eleven units in station. Poppet valves on high-pressure and Corliss valves on low- 
pressure cylinders; cylinders 43%, 7514, and 75% inches, stroke 60 inches; 75 revolu- 
tions; 7,500 maximum horse power. Floor space 40 by 29 feet, height 34 feet. 
Westinghouse Machine Co. 
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the horse power and three shifts every 24 hours, the mere driving of the 
ship would call for 540,000 men; and if such a vessel could carry 
10,000 men and their provisions it would be only 1/54 of the size 
necessary to carry its own motive power. Without steam our present” 
ocean service could not be, nor could one of our passenger trains carry 
a sufficient number of human laborers to propel itself at present speeds 
and continued service, to say nothing of the freight; and the same 
computation will show that the entire working force of New York 
City could not do the work of the one single 80,000-horse-power plant 
recently built to supply the elevated railroads of the city. 

The heat engine, steam, and its offspring—gas—are doing three- 
fourths of the world’s work; and where the heat engine is the most 
used there is where the world is best civilized and where idleness, 
suffering, and poverty are the least common. ; 

For fifty years the best engineering talent of the world has devoted 
itself to reducing the waste of fuel in generating steam, to accomplish- 


REYNOLDS COMBINED VERTICAL AND HORIZONTAL ENGINE, 
Built by the Edward P. Allis Co. (now the Allis-Chalmers Co.). Designed to operate at 8,000 
horse power as the most efficient load, and capable of a continuous output of 12,000 
horse power. Type designed for the elevated railroads of New York City. 
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ing the more economical use of the steam in the steam engine, and 
to developing a better use of the fuel by converting it into gas and 
using it in the gas engine. So successful has it been that probably five 
times the work is done with the same amount of coal that was done 
fifty years ago; and yet twenty-five years ago, when nearly twice as 
much coal as now was used for the same work, the best engineers 
thought they were near the limit. In view of the continual advances, he 
would be a bold man who would say we have come to the end! 

At the appalling rate we are now exhausting our coal supply, it 
would seem as if that would stop the steam engine; but as it has been 
shown that the otherwise unavailable land of the world will raise one 
hundred times as much fuel a year as we now consume in a year, there 
would appear to be no end of the heat engine, unless the available 
energy in the coal can be converted into electric energy—a thing some 
of the scientists consider doable in some untried way. 

Different countries of seeming equal natural advantages vary 
greatly in their material prosperity, as is the case with Europe and Asia 
and North and South America; while the lack of the use of the steam 
engine may not be the cause of it, it is certain that the most backward 
could not have kept pace with the prosperous without availing them- 
selves of the advantages of the artificial power. 

The Doing. 

In the beginning, boilers were made to carry only from 7 to 15 
pounds, and in 1850 50 pounds was common practice. The pressure 
in marine boilers on ocean steamers was much less, and locomotives 
and river steamers seldom reached over 100 pounds. In 1880, return- 
tubular boilers seldom carried over 80 pounds, and engines were rated 
on that pressure. The water-tube boiler had just begun to make its 
way, and this opened up the field for higher pressures, leading to im- 
provements in the return-tubular boiler, and to the development of 
others forms, until now it is common to find return-tubular boilers 
of 150 horse power running as high as 150-pounds pressure, and 
water-tube and internally fired boilers of the marine sort up to any 
pressure under which ordinary engines will run. 

Flash boilers have been experimented with for many years—in the 
main, with common failure; they may do for torpedo boats and auto- 
mobiles, but unless some way can be found to prolong their lives they 
will meet special cases only. As the case stands today, judging from 
numbers, the fire-tube, locomotive, the return-tubular horizontal, and 
the water-tube of the Babcock & Wilcox sort are the types in general 
use. The vertical boiler has fought a losing battle on the whole. 
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Furnaces and firebars or grates have received any amount of 
thought and experiment, and automatic stokers have been made of 
many kinds, with,some advance in economy and a greater one in 
black-smoke prevention. Many of the most promising schemes fail 
because of its costing too much to make them work. One economicai 
device which saved $15 a day in labor cost $40 a day for steam to run 
it, besides a good deal for maintenance, and like many another econo- 
mical device, it cost too much. 


THE STRAIGHT-LINE ENGINE OF 1871-1872. 


Altogether through the furnaces there has been considerable gain 
over early practice, and this has been by the use of better materials, 
better workmanship, and better designs—and more than all, by making 
it possible to use higher pressure. An enormous amount of heat has 
to go into water before it is converted into steam, and no practical 
way has as yet been devised by which this heat can be converted 
directly into work. After the water is converted into steam, then 
the more heat there is put into it the greater the percent. of the 
entire heat is available for work. It is the common remark that the 
steam engine is a wasteful machine, but why the unavailable heat that 
is put into the water by the boiler and the other boiler losses are 
charged to the engine is not apparent. 

The steam engines of Newcomen and Watt originated out of the 
requirements for pumping; using a beam was exactly the thing to do, 
and it was not an unnatural; nor, in fact, a very bad thing to use when 
transmitting the reciprocating motion to a crank and converting it 
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THE HISTORICAL CORLISS ENGINE OF THE CENTENNIAL EXHIBITION, 
PHILADELPHIA, 1876. 

Now working in the shops of the Pullman Co., Pullman, Ill. This engine drove all the shaft- 
ing in “Machinery Hall,” and was the most prominent exhibit in the building, but hors 
concours. It consisted of a pair of beam engines working expansively at 80 pounds; 
cylinders 40 inches, stroke 10 feet; beams 27 feet long, 9 feet deep; flywheel 30 
feet diameter, 2 feet face, weight 56 tons—probably the largest cut-gear 
wheel ever made. 36 revolutions, 1,400 horse power with a maximum 
of 2,000. The illustration is presented by the courtesy of the 
Allis-Chalmers Company. 


into rotative motion under the conditions existing at that time. The 
beam engine held its own for years after the crosshead plan came into 
use; in fact, it has hardly gone out of favor yet. Mr. Corliss used the 
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MODERN MARINE ENGINE TYPES. 


The upper picture shows the engines of H. M. S, Lancaster, the lower one the engines of the 
Russian volunteer fleet twin-screw steamer Smolensk; both built by R. & W. 
Hawthorne, Leslie & Co., St. Peter’s Works, Newcastle-on-Tyne. 


858 


3 t 


THE PRIME MOVER AND THE WORLD'S PROGRESS. 359 


type in his monumental engine at the Centennial Exhibition in 1876, 
and as Mr. Porter pointed out at the time, the beam acts as a recipro- 
cating flywheel to absorb the excessive pressure and relieve the crank 
pin at the beginning of the stroke, and increase it at the last end as the 
pressure falls off. In ocean and in some river steamers, side beams 
were used—that is, instead of the beams being placed on gallows 
frames over the cylinder and crank, two beams were by the side of the 
cylinder in the bottom of the ship, return connecting rods coming down 
from a crosshead. 

The Watt parallel motion which took the place of crosshead and 
guide was a brilliant invention. It was ingenious and effective, and 
enabled the builders of the period to do the work when they had no 
facilities for making the crossheads and guides cheaply. 


A MARINE TYPE, ENGINES OF THE PADDLE STEAMER DUCHESS OF KENT. 
Built by Day, Summers & Co., Ltd., Southampton. 

The introduction of steam propulsion into war vessels drove out 
the beam engine and led to various designs, both successful and the 
reverse. Horizontal athwart ship engines, with trunk pistons, oscillat- 
ing cylinders, return connecting rods, and various compact construc- 
tions have given way to the direct-connected upright type, with com- 
pound, triple, and quadruple cylinders ; and in this connection it may be 
appropriate to refer to the reluctance with which some of the best en- 
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gineers accepted the fact that there was economy in the compound 
system. 

In the iand service engine there has been a much wider range of 
modifications and freaks than in the marine service, Who was first 
to depart from the beam engine to the horizontal square-bed engine, 
it would likely be difficult to find out, but it must have been a standard 
for many years, both before Mr. Corliss grasped the subject and threw 
away the useless half, putting the metal in the line of strain, and for 
many years thereafter. It would be as difficult too to tell when men 
began to build rotary engines. To say that there have been a thousand 
different forms of the sort where the steam is made to push a piston 
around in a circle and turn the shaft direct would no doubt be far 
within the limit, and if there has been a uniformity in any one thing it 
has been the uniform failure of ail attempts in this line and the loss of 
the thousands of dollars has been caused by a misconception of the 
conditions—first in the idea that there was a great loss in the use of a 
crank and that the dead centre was a very objectionable feature, and 
second in the lack of understanding that the losses in the steam engine 
are heat and friction losses, in which the rotary of that form, even if 
mechanically good, would kill it. The only rotary engines of any form 


that have been at all successful have been of the turbine sort, and up to 
the appearance of the DeLaval and Parsons turbines, the Avery engine, 
which was also a turbine, had been the only one that ever reached a 
commercial standing. 

About the middle of the nineteenth century, Sickles and Corliss 


COUPLED COMPOUND HORIZONTAL FIXED ENGINE, 
Robey & Co., Ltd., Lincoln, England, 


ret 
ON 
‘ . A 
4 
- 
re 


THE PRIME MOVER AND THE WORLD’S PROGRESS. 861 


GEORGE H. CORLISS. 1817-1888. 


Inventor of the automatic cut-off gear for steam engines, and the practical developer of the 
four-valve automatic engine. 


marked the beginning of a new period in steam-engine work. They 
not only showed the advantage of a drop cut-off, but Mr. Corliss 
“builded better than he knew.” His governor-controlled cut-off, the 
four easy moving valves, the liberal exhaust ports which dropped out 
the steam and the water of condensation as well, really constituted the 
design of a new engine, and what there was of it was right for the 
time and conditions ; the pedestal under the main bearing was the main 
support as it needed to be, and it was rigid in the right direction to 
resist the momentum of the reciprocating parts. The pedestals under 
the cylinder were located crosswise, permitting expansion of the frame 
and resisting the side swing of the cylinder whose whole tendency 
was to swing from side to side. These things were right and the en- 
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gine so far self-contained. When steam pressures were raised and the 
frames proved too weak, builders chose to spend their money in other 
ways than the simple one of making the frame stronger. When we 
realize that the Corliss engine which in 1867 in Paris met with both ap- 
proval and ridicule from the engineers, made its way the world over, 
its marvelous worth becomes apparent. 

Allen and Porter designed the true high-speed engine twenty years 
before extensive use demanded it. It was the beginning of another era 
in steam-engine construction and the twenty-year period of waiting was 
not lost, as it proved that the high-speed engine could be made success- 
ful and durable. While the electric-light people claim that the electric- 
light business built up the high-speed engine, it is certain that the elec- 
tric-light business would never have gone forward with its whirlwind 
prosperity, if it had not been for the single valve, centre crank, shaft 
governed high-speed engine. With it good governing under widely 
varying loads was made possible, and 
great power in a small space rendered 

the type available in confined 
places. It was not only the 
valve motion of the Porter- 
Allen engine controlling the 
cut-off by positive move- 
ments, the mechanically 
fitted valves, and the em- 
bodiment of a 

correct know!- 


SMALL TANDEM COMBINED ENCLOSED ENGINE AND DYNAMO. 
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MODERN SIMPLE CORLISS ENGINES AND ALLIED TYPES. 


At the top is the 20 by 24 “‘shaft-governor Corliss” of the Ball Engine Co., Erie, Pa. In the 
middle is a simple Corliss by the Atlas Engine Works, Indianapolis. At the bottom is a 
girder-frame Corliss by the Pennsylvania Iron Works. 
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MODERN TYPES OF COMPOUND CORLISS ENGINES, 


At the top is a cross-compound by the William Tod Co., Youngstown, Ohio; the middle one is 
by the Hooven, Owens, Rentschler Co,, Hamilton, Ohio; the lowest is a 350-horse-power 
engine, 14 and 26 by 42 inches, by the Brown Corliss Engine Co., Corliss, Wis. 
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edge of the effect of inertia and momentum which made this engine 
notable. Mr. Porter had designed an engine which was a type that has 
been extensively followed. 


THE MODERN FORM OF THE PORTER-ALLEN ENGINE. 
Southwark Foundry & Machiné’Co.,. Philadelphia. 


Although the gas engine came into notice about the same time the 
high-speed engine did, and notwithstanding its advantage in fuel 
economy and in many other ways, it has lagged behind it in coming 
into general use. The gas engine has grown from the 3 or 4-horse- 
power ones of the explosive sort, which shot a heavy piston up in the 
air to turn a shaft as it fell, to monstrous machines working on blast- 
furnace gas. 

The single-acting enclosed type of the Westinghouse and Willans 
class followed the high speed in time, and exceeded it in speed; and 
now the turbine engine of higher speed still, twenty years later, fol- 
lows these. The vertical marine type, compound and triple-expansion, 
have come into service for pumping; and in the monstrous modern 
power stations, and in order to:get more cylinders to act upon one 
shaft, the horizontal and vertical have been combined. 

The main strife has been for economy in coal consumption,. but 
the fact that thousands of uneconomical engines have been and are 
being sold shows that the coal bill has not been all that has been 
thought of. For electric-light purposes, constant service, good gov- 
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MOVEKN AMERICAN HIGH-SVEED AUTOMATIC ENGINED. 
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standard heavy-duty side-crank.”? In the middle is the Straight Line 
engine. At the bottom is the Harrisburg Foundry & Machine Works Ideal. 
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At the top is the Atlas 
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AMERICAN ENCLUSED HIGH-SPEED COMPOUND ENGINES, 


Above is a Westinghouse engine of 250 horse power; cylinders 14 and 24 by 14, 280 revolu- 
tions; floor space 14% by 7 feet; height 914 feet. Below is a Reeves 330-horse-power 
engine, cylinders 15 and 26 by 18, 200 revolutions. Floor space 190 by 106 
inches. It is shown with the casing removed. 
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BRITISH HIGH-SPEED ENCLOSED ENGINES. 


The upper figure is a three-crank triple-expansion 400-horse-power engine, 360 revolutions, by 
Alley & MacLellan, Ltd., Glasgow. The lower is a compound for electric 
lighting, by Robey & Co., Ltd., Lincoln. 
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THE ARMSTRONG-CORLISS VALVE GEAR. 

Operated by a shaft governor, giving a positive motion to the valves practically identical with 
that given by the Corliss detaching valve gear. Ball Engine Co., Erie, Pa. 
erning, quiet running in isolated plants where exhaust steam is used 

for heating—ail are of more importance than steam economy. 

In mills and large power stations any amount of expense seems to 
be justified if the coal consumption can be reduced, and to accomplish 
this, higher steam pressure, superheating, more correctly operated 
valves, reduced clearance, multiple cylinders, the condenser, better 
workmanship and more perfect lubrication, have all contributed to 
reach results. At present the trend of improvements is in the direction 
of direct-connected Corliss valves (that duplicate the effect of the drop 
cut-off without the detaching element, so as to permit of higher 
speed) ; the greater use of the gas engine suited to natural, producer, 
and blast-furnace gases ; and the turbine engine of the DeLaval, Par- 
sons, or Curtis class. 

Who could form an estimate of the amount of work that has been 
expended to bring about present results, and who can comprehend the 
wasted genius, blasted hopes, and money lost by failures? 
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WHAT. THE..INVENTOR. HAS DONE, FOR ~THE 
"RAILWAY WORKER, * 
By ArthureM. Waitt. 


There are few manifestations -of the use-of mechanical power more impressive than the 
railway, and perhaps none that-haye Nad a greater direct influence on industrial civilization 
and the conditions of life, It is attype and-an epitome of the effect of labor-saving machinery. 
And like the authors whose articles have preceded, Mr. Waitt has taken an intimate part in 
the development of whichwhe writes. ‘His life has found active expression in the tipbuilding 
of the motive power of a great railway. Wis review has therefore the vitality of a personal 


record.— Tur-Eprrors. 


N the popular mind in the 
“ year 1904, the inventor is 
most frequently thought 
of as one who is devising “new 
and useful improvements,” 
simply with the object of ob- 
taining a patent which may 
land him on the road to fame and fortune. 
In the railroad field, at least, it is a fact 
that but few of the inventors have been so fortunate 
as to become either rich or famous through their 
inventions, and most of the many improvements have come into use 
free from any patent-office entanglements. few notable exceptions, 
however, exist, and two or three of the most helpful inventions for 
the improvement of the railroad service have brought not only reputa- 
tion, but fortune to their originators. 

Unfortunately there exists too large a class of individuals who have 
to live by their wits (not their wisdom)—who spend much of their 
time in devising new and wonderfully made contrivances, about which 
they know little, either in theory or in practice—and these unfortunate 
men, who are a prey to unprincipled patent lawyers, are the ones whs 
by the superficial mind are first thought of as representatives of the 
genus homo known as inventors. 
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Popularly speaking, the hope of getting a money-making patent is 
the incentive to invention. Actually, “necessity is the mother of in- 
vention,” and it is such necessities that have given us the sewing ma- 
chine, the printing press, the Pullman car, and the modern locomotive. 

Perhaps no better idea of the work, both mercenary and phil- 
anthropic, done by the inventor for railroad men, can be obtained than 
by a view of the railroads and the railroad equipment as they existed 
in their infancy nearly seventy-five years ago, and by following their 
progress, through the indefatigable work of the inventor, up to the 
modern development in the wonderful service ‘and equipment of the 
railways of today. 

The then marvelous railway of the early nineteenth century was 
equipped. with a track composed of strap or thin bar iron, about one 
and three-quarters inches wide, rolled in lengths of 15 feet and weigh- 
ing about 20 pounds to the yard, supported on longitudinal stringers. 
The Stephenson locomotive, the “Rocket,” weighed 4% tons. The 
boiler contained twenty-five 3-inch copper tubes, and was 6 feet long 
and 40 inches in diameter. The cylinders were inclined and coupled 
te a single pair of driving wheels. This engine could draw a single 
carriage at 25 to 30 miles per hour. The carriages were simply dupli- 
cates of an old stage-coach body set up on a simple framework which 
was carried by two pairs of wheels. The signal code was very primi- 
tive. When a train was to be stopped at a station or a house at night, 
a common candle was lighted and placed in the window. On the road, 
when it was desired to stop a train, a piece of tow line was ignited 
by a shovelful of red-hot coals. Brakes of the ordinary kind used on 
stage coaches were all that were provided. 

From this crude beginning, the inventor, often with little or no 
recompense except his own consciousness of the benefits he was con- 
ferring, has developed our modern railroad, the marvel of the past 
century. It might be interesting to trace the work of the inventor in 
developing the modern track with its cross ties of wood or pressed 
steel, its heavy T rail weighing 100 pounds to the yard, the money-sav- 
ing tie plates, the splice bars, the safety switches, and the elastic frogs ; 
it might also be profitable to trace the growth of the locomotive from 
the diminutive “Rocket” to the modern Atlantic or Pacific types of pas- 
senger engines, or the consolidation or decapod freight locomotives ; 
and also to trace the car from the old stage-coach type to the modern 
coach, or the Pullman sleeper and the dining car with their many home 
comforts.. Much of this interesting development of the inventor would 
not however pertain to the especial benefit of thé railroad worker. 
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Most prominent among the inventions especially helpful to the 
railway man, as well as to the general public, are the automatic coupler, 
the automatic quick-action air brake, the steam heating of cars, the 
application of gas or electricity for car lighting, the pneumatic and 
other styles of interlocking switches, the block signal systems, the use 
of telegraphic train orders, and the modern methods of handling coal. 

In the workshops of the railroad, the workers have been benefited 
by the many great improvements which have especially made the life 
and condition of the American mechanic far superior to his European 
hrothers in labor. Hydraulic and electric cranes for handling heavy 
work, electric lighting for shops, improved systems of shop heating 
and ventilation, pneumatic tools as a substitute for the slower and more 
Jaborious hand tools, have all made it possible for the shop worker to 

arn more money, enjoy more rest, have better shop and home sur- 
roundings, and find more employment than ever before in the history 
-of the world. 

It will be of interest to consider more at length the results to the 
worker of some of the more marked developments of our inventors in 
the railroad field. Probably no two inventions have done more to bene- 
fit the railway men in actual train service than the automatic coupler, 
and the automatic quick-action air brake. 

The automatic coupler is primarily a device to improve the condi- 
tions surrounding the life of switchmen and trainmen, first brought 
out by Ezra Miller of Dunkirk, N. Y., in 1863, in connection with a 
platform construction for the added safety to passengers. It brought 
about, by its universal adoption in the United States, the doing away 
with the necessity for employees going in between the cars in order to 
couple or to uncouple them. The fact that dangers were still found, 
even with the Miller coupler, led to an improvement made by. Janney 
some years later, which became the basis of the Master Car Builders’ 
“standard coupler,” which is the universally adopted safety coupler in 
use all over the United States, for both freight and passenger cars and 

for locomotives. The benefit of this invention is most clearly shown 
by referring to the remarks of Mr. E. A. Moseley, Secretary of the 
Interstate Commerce Commission, before the Master Car Builders’ As- 
sociation at their annual convention in June, 1903, from which I 
quote :— 
“It must be very gratifying to you to know that the report for the 
year 1902 shows that the annual number of casualties due to coupling and 


uncoupling has, since the law was enacted in 1893, been diminished more 
than nine thousand; the number of employees killed, shows a diminution 
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of sixty-eight per cent., and the number injured, of eighty-one per cent.; 
and this notwithstanding the fact that there were from fifteen to twenty 
thousand more men engaged in coupling cars on the later date.” 

It is oftentimes the erroneous conclusion in connection with auto- 
matic devices, that, as they supersede the necessity for so much manual 
labor, the result is to throw out of employment many workers. Not 
so with the automatic coupler. Not only has it saved thousands of 
lives and limbs, but it has enabled the railroads to handle more busi- 
ness in less time, and for less money, and also to handle heavier trains 
with safety, thereby taking care of more traffic on a given piece of rail- 
way. This has made work for more men in every department. The 
work of the trainman, and especially that of the switchman, has been 
rendered less hazardous; trains are made up with greater rapidity; 
trainmen lose less time on the road from breakage of couplers, and the 
breaking apart of trains due to such breakage of couplers. 

Of equal importance and benefit to the railroad man was the inven- 
tion of the simple air brake, and afterwards of the quick-action auto- 
matic air brake by George Westinghouse. Without doubt this inven- 
tion has been more far-reaching in its results than any other invention 
connected with railroad equipment. 

The primitive stage-coach brake of 1830 gave way some twenty 
years later to the Hodge and the Stevens type, operated by a wheel and 
a shaft located at the end of the cars. Later came the Tanner and the 
Creamer brakes, each being an improvement over the previous types 
in safety, ease of application, and effectiveness. 

In 1869 George Westinghouse brought out his first successful air 
brake, with which the engineman could control the train by means of 
air pressure generated by a pump located on the locomotive, and con- 
ducted back through the train, by means of pipes having flexible con- 
nections between the cars, to air cylinders located under the bodies of 
the cars, which are effectively connected with the levers and rods form- 
ing the brake system on the cars. The demand for longer trains and 
heavier cars, together with the call for higher speeds, and perhaps more 
than all the desire for the use of air brakes on long freight trains, called 
for further development, and again Westinghouse with his wonderful 
inventive genius was equal to the demand. His next and greatest 
production was the quick-action automatic air brake, equally applicable 
to freight and passenger trains, which permits the control of the train 
from any car in a passenger train, and which in case of the train break- 
ing in two, will automatically apply the brakes and safely bring both 
the separated parts of the train to a stop, and at the same time will give 
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the engineman warning of the separation of the train. The invention 
and adoption of this type of automatic brake has made a complete 
change in the demands upon, and the conditions surrounding, train- 
men. Before its advent it was necessary for the trainmen to apply the 
brakes by hand, and therefore to be near or on the platform of the cars 
on passenger trains, and on freight trains to ride mostly on the roofs 
of the cars in all kinds of weather. This is now all changed, and not 
only is great risk to life and limb of trainmen avoided, but they are 
able, in severe and stormy weather, to be much of the time comfortably 
located in the caboose or the locomotive cab at their respective ends 
oi freight trains, or attending more to the comfort of passengers on 
passenger trains. With the use and development of this invention has 
come, not only greatly added safety to trainmen, as well as to pas- 
sengers, but the possibility, with perfect safety, of much faster speed 
and longer trains. This means shorter hours for the men, and also the 
possibility of handling more trains and cars; which with the natural 
development of business has given employment to many more trainmen, 
as well as more men in every other department of the railroad service 
and in the industries dependent upon it. 

In the improved methods of heating cars, the railroad worker has 
largely benefited by what the inventor has done. In earlier times no 
heat at all was provided ; then a step in advance was taken by furnish- 
ing small individual heaters, or foot warmers; next an advance was 
made to wood-burning stoves, followed by coal burners. These re- 
Guired constant attention, and made dirty and disagreeable work for 
the trainmen in providing the supply of fuel, and looking out for the 
accumulation of ashes. Now, thanks to the inventor, the trainman has 
a clean and dignified class of work, and together with the passengers 
can have the comfort of warm cars, heated by steam furnished from the 
iocomotive. The terrible accidents which often occurred from fires 
in stoves which had been overturned by collisions have been done away 
with, and both railroad men and passengers can travel without appre- 
hension in that regard. 

Great beneficial results to the railroad worker have come through 
the invention of the improved pneumatic, or electrically operated 
switches. In large terminal switching yards, which are a perfect net- 
work of tracks, the life of the switchman was formerly one of great 
danger and exposure in severe weather ; now, thanks to the inventor’s 
skill, switches and signals at far distant points are safely and surely 
operated from a central station by skilled men comfortably housed and 
protected. By means of the interlocking features, the operators are 
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safeguarded against the possibility of a mistaken throwing of a switch 
which might cause a collision and possible loss to life and property. 

The dirty and most disagreeable operation of coal handling, which 
piays such an important part in the work on the railroad, has through 
the work of the inventor been relieved of many of the unpleasant 
features. Where formerly the work called for large numbers of the 
lowest grade of labor, and the work was of the slowest and dirtiest 
character, now it is conducted with speed, economy, and comparative 
cleanliness, and the labor is performed with a higher grade of work- 
men and their duties are of a much more desirable character. 

These, and many other of the mechanical and automatic devices 
brought out by the inventor in connection with railroad service, have 
rendered employees’ lives safer, their occupations more dignified, their 
wages higher, their possibilities for earning greater, and the induce- 
ments to improve the mind by becoming skilled artisans rather than 
mere manual laborers have been much increased. 

The inventors’ success in raising the standard of accomplishments 
possible for men in the shops, in the freight houses, and in the offices 
even, by means of labor-saving machinery and automatic devices, is too 
well recognized and the improvements are too numerous to permit of 
individual mention in this paper. One of the greatest beneficial results 
of all that has followed the work of the inventor is the incentive given 
to the worker to improve his mind and skill, and so to become capable of 
taking a higher rank as a man and as a producer than was possible for 
the men of fifty years ago. 

With the inventions has come less need for the mere drudge, and 
a greater call for a higher grade of workers, and this without reduc- 
ing the number of men needed. For every new improvement seems 
to open up new fields for work, and new demands for employing men 
to meet the gradual but sure uplift in the general condition of the 
worker, both in the railroad service and in the general field of industry. 
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HYDRAULIC POWER APPLIANCES IN ENGINEER- 
ING INDUSTRIES. 


By George H. Baxter. 


Hydraulic generation of power, after a period of subordination to the steam engine and 
consequent decline, is coming again to the fore through the mobility given by electric trans- 
mission. The purpose of this number, however, is to display applications of power rather 
than generation of power, and it is to this aspect of hydraulics that Mr. Baxter addresses 
himself. Here he takes as his first theme the larger uses which have found their highest 
development in the machinery provided at the leading English ports. Even in this field the 
examples are so many that we have had to reserve for a following article the discussion of 
cranes and capstans, and to a later occasion still the miscellaneous uses of hydraulic tools 
and appliances in shops and works; confining the present review to the general elements of 
the question and the applications to coaling machinery.—Tue Eptrors. 


YDRAULIC machinery may be divided into three 
classes, the first embracing all machines used for 
the production and transmission of power, the sec- 
ond those for transmission only, and the third— 
which may be generally described as “appliances” 
—those for the utilisation of hydraulic power. 

: This last forms by far the largest class. 

Cc rAr' Before describing some of these machines and 

—S appliances in detail, it may be interesting to recall 
the most salient of the outstanding features in the 
history and development of hydraulic power. 

In the latter half of the eighteenth century, before the advent of 
the steam engine, the chief source of power and means of transport 
was water. Industries were developed in towns adjacent to streams 
where sufficient fall was available for driving water wheels, and latterly 
turbines, for transmitting power to mills and factories, pumping water 
from mines, and for other purposes. These belong to the second class 
of appliances. 

Water wheels are of three kinds, “overshot,” generally used with 
falls of from 10 to 70 feet, “breast” wheels, with lower falls, and 
“undershot,” wheels, where the falls range from 5 to 8 feet. In the 
two former, the power acting on the wheels depends on the volume 
of water and the height through which it falls, the efficiency varying 
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from 60 to 75 per cent. In the last, the power is dependent on the 
momentum of the water at the bottom of the wheel, the efficiency in 
this case ranging from 60 to 70 per cent. All wheels were at first con- 
structed of timber, but the two first-named were greatly improved by 
Fairbairn, who introduced an improved form of bucket made of sheet 
iron, a system of ventilating the buckets, a modification of the breast to 
economise water, and the method of transmitting the power by fixing 
the large spur wheel to the arms instead of at the end of the axle, 
which, while strengthening the arms, allowed of a larger spur wheel 
being adopted and of driving the pinion on the main shaft direct with- 
out intermediate gearing. The old type of “undershot” wheel was 
much improved by General Poncelet, who, by fixing the best propor- 
tions of the diameter of the wheel to the height of the fall and improv- 
ing the form of buckets, greatly increased the efficiency. 

In later years turbines have been extensively used. In America, 
at Niagara Falls, in Switzerland, and in other mountainous countries, 
where an abundant supply of water having a comparatively high fall 
can be obtained, these machines have been adopted to work electric- 
generating plant for distributing power over very large areas at a very 
low cost. But these natural advantages can be profitably utilised only 
when the fall is within a reasonable distance of the places where power 
is to be distributed. In Great Britain, however, and in other countries 
where the natural supply of water is intermittent, and in dry seasons 
frequently ceases altogether, water power has been supplemented and, 
in many cases, entirely superseded, by steam power, and the old water 
wheel is therefore now regarded more as a relic of a past age than as 
an agent for transmitting power. 

While the steam engine thus gradually displaced the water wheel, 
it also gave rise to a new system of producing and transmitting: hy- 
draulic power second in importance only to that of steam power itself. 
The hydraulic press, the principle of which was originally enunciated 
by Pascal about the ‘middle of the seventeenth century, was first 
brought into practicable shape by Bramah about the year 1796, when 
he introduced an improved method of packing the hydraulic ram by 
means of cup leathers, which are used in much the same form at the 
present day. This invention greatly stimulated the development of 
hydraulic appliances, as it enabled much higher pressures to be. used 
and largely increased the efficiency of the press. 

_ From the original hand-wrought pump it was an easy transition 
te the application of steam pumping engines for working the hydraulic 
press, the principle of which was applied in the design of many differ- 
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ent kinds of tools and other appliances. Bramah first used steam 
pumping engines to produce and transmit hydraulic power for working 
cranes and other machines, and in a letter to Robert Mallet* in 1802, 
which, for want of space cannot be quoted at length, he concludes a 
very enthusiastic statement of the capabilities of this new power 
thus :—“I believe I shall have all the cranage of the London wet docks 
and warehouses to undertake, which will be the grandest job perhaps 
ever done.” This prophetic letter seems to fortell the advent of the 
present system of transmitting hydraulic power from a central station 
to work cranes and other machinery, but as yet this could be done 
only in a “kind of way”: there was no satisfactory method of regu- 
lating the pressure or the supply. In 18407 Armstrong proposed to 
pump water by a small steam engine, working continuously, into an 
elevated reservoir from whence a sufficient supply at constant high 
pressure could be obtained for machines working intermittently. Other 
devices were tried, such as air chambers and high towers, to give the 
pressure required, but these also proved unsatisfactory. Shortly after- 
ward the development of hydraulic power received an enormous im- 
petus by the inventive genius of Lord Armstrong, who devised the 
loaded accumulator, and also originated and brought to a very high 
state of perfection the modern system of hydraulic power trans- 
mission from a central pumping station through miles of piping to 
work hydraulic appliances of all kinds. Every seaport of any conse- 
quence throughout the world now has its docks equipped with at least 
one hydraulic power installation for working cranes, capstans, jiggers, 
coal-hoisting appliances, grain elevators, dock gates, sluices, swing 
bridges, and hauling machinery; every large railway goods yard, 
iron and steel works, forge, foundry, shipbuilding yard, engineering 
and boiler works, bridge-building and other constructive establish- 
ment, oil factory, tube-making works, etc., is provided with hydraulic 
appliances supplied with power from their own or from some co-oper- 
ative or municipal installation. Hydraulic power stations for public 
supply have now been installed in several large towns for distributing 
power to work elevators, presses, and motors of many kinds in smaller 
industries. {The first of these to be established was at Hull, in 1877, 
then followed London in 1884, Liverpool in 1888, Melbourne in 


* Professor Robinson, C. E., “Hydraulic Power and Hydraulic Machinery,” p. 192. 
+R. G. Blaine, M. E., “Hydraulic Machinery,” p. 170. 
t Paper by E. B. Ellington, M. E., on “Hydraulic Supply in Towns,” Proceedings 
Institute M. E. See also Mr. Ellington’s articles in ‘Tne Encinerrinc Macazine, May and 
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1889, Birmingham in 1891, Sydney in 1891, Antwerp in 1894, Man- 
chester in 1894, and Glasgow in 1895. The working pressures range 
from 700 to 800 pounds in all except the two last-named cities, where 
they are 1,120 pounds per square inch. London has by far the 
largest system in the world. The London Hydraulic Power Co. has 
several stations each of about 1,200 horse power, and in 1895 had 85 
miles of mains laid in the streets. War vessels, merchant steamships, 
dredges, barges, crane punts, and other craft are in a great many cases 
provided with hydraulic plant to supply power for working turrets, 
guns, presses, lifts, cranes, capstans, winches, windlasses, steering 
gear, grabs, etc., the water pressure being regulated by means of an 
accumulator loaded by steam pressure. 

Special applications of hydraulic power on a large scale may be 
mentioned, but the space at our disposal will not admit of going into 
details. In some canals, such as that at Anderton,* barges, with the 
trough in which they are floated, weighing altogether 240 tons, are 
raised to a height of 50 feet, to connect the river Weaver with the 
Trent and Mersey Canal. This invention, designed by Sir Leader 
Williams to dispense with a large number of locks, effected a very 
great saving of canal water, using only 1.7 per cent. of the quantity 
required if locks had been employed. Similar lifts designed by the 
late Sir Edwin Clark have since been constructed for canals in France 
at Les Fontinelles near St. Omer, and in Belgium at La Louviére on 
the Canal du Centre, near Mons, where the load on each ram is about 
1,120 tons, the height through which the trough containing the canal 
boat is raised being 50 feet. Floating graving docks, notably at Bom- 
bay, London, Malta, and elsewhere, worked by hydraulic machinery, 
have been constructed by which vessels up to 6,500 tons and drawing 
30 feet can be lifted clear out of the water for examination and re- 
pairs. Slip docks, where large vessels are drawn up on a carriage for a 
similar purpose, are provided at many ports in Great Britain. Swing 
bridges over rivers and dock entrances, like those at the Tyne and the 
Clyde, and bridges of the bascule type, notably the Tower Bridge over 
the Thames, are operated by hydraulic power. 

In the construction of the Forth Bridge many special hydraulic 
appliances had to be designed for bending, planing, drilling, and rivet- 
ting the steel plates before and after erection. Some of the rivetting 
machines used in contracted spaces were so small that a pressure of 
3 tons per square inch had to be employed to close the river. fIn 


* Professor Robinson on “Hydraulic Power and Hydraulic Machinery,” p. 44. 
+ Professor Robinson on “Hydraulic Power and Hydraulic Machinery,” p. 125. 
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FOUR-CYLINDER TANDEM-COMPOUND HORIZONTAL PUMPING ENGINES FOR HYDRAULIC 
POWER INSTALLATION. 


Sir W. G. Armstrong, Whitworth & Co., Elswick Works. 


the great 1,700-feet spans the massive girders were built at a low level 
and raised as high as the top of St. Paul’s Cathedral by hydraulic 
power. The continuous girders, nearly one-third of a mile long, used 
in the construction of the high pillars, carrying sheds, cranes, ap- 
pliances, and workmen, the whole weighing in some instances more 
than 1,000 tons, were similarly raised. Hydraulic spades were used in 
excavating the foundations for the piers, in an electrically lighted 
diving bell 70 feet in diameter, and go feet below the sea. The history 
of the construction and erection of the Forth bridge, from start to 
finish, would form one of the most interesting and instructive accounts 
of the use of the most ingenious and varied descriptions of hydraulic 
power appliances, and we may give descriptions of some of these in a 
future article. 

Hydraulic power is so largely used for dock machinery that a de- 
scription of the various appliances for its production and utilisation 
would be sufficient to fill a fairly large book, but I shall endeavour to 
give, as briefly as possible, a few of the leading particulars of some of 
the appliances used in a typical modern dock equipment, such as that 
at Princes Dock in Glasgow harbour, where the greater part of the 
quayage is used for general cargo and the remainder for minerals. 

Where room is available, the compound horizontal two-cylinder, 
or the four-cylinder tandem type of pumping engine with surface con- 
densation, as shown in the photograph above, is most usually selected. 
The pumps in these engines are in line with and connected to the tail 
ends of the piston rods, and have buckets working in brass-lined bar- 
rels, the pump rod being half the area of the bucket. In this class of 
pump there is during each revolution a single suction at each outward 
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stroke, filling the barrel, but a discharge at each end equivalent to half 
its capacity, thus giving a practically continuous flow. But where 
space is limited and floor space is costly, the three-cylinder vertical 
triple-expansion surface-condensing engine of the marine type is fre- 
quently adopted. ‘The illustration represents two sets of three such 
engines installed at Princes dock. The cylinders are 15, 22, and 36 
inches diameter, the stroke 24 inches; each drives direct from the pis- 
ton rod crosshead a single-acting hydraulic ram 5 inches in diameter 
working in a cast-steel gun-metal-lined pump chamber, and each set 
of engines can deliver 300 gallons per minute at a pressure of 750 
pounds per square inch when working at 60 revolutions per minute. 
Steam is supplied at a working pressure of 150 pounds per square inch, 
by two multitubular boilers of the two-furnace marine type, each be- 
ing 11 feet diameter by 10 feet long, the total heating surface of both 
boilers being 2,000 square feet. Two similar boilers, one of them be- 
ing a spare boiler, have recently been added for the electric-lighting 
plant, and are so connected by steam piping as to be also available for 
working the hydraulic pumping engines. One boiler is generally off 
for cleaning while steam is on the other three. 


VERTICAL TRIPLE-EXPANSION PUMPING ENGINE FOR HYDRAULIC POWER INSTALLATION. 
Fullerton, Hodgart & Barclay, Ltd., Vulean Works, Paisley. 
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Two accumulators are provided for the installation and placed 
side by side in a large tower adjoining the boiler room. Each 
is 20 inches diameter by 20 feet stroke, and the casings are loaded 
with sand to give a pressure of 750 pounds per square inch on the 
ram, which with its load weighs about 110 tons. One of these is the 
working accumulator, which is loaded slightly heavier than the other 
and has an automatic connection with the main throttle valve for cut- 
ting off the supply of steam when the ram is full-out. In normal con- 
ditions the lighter loaded accumulator is usually at the top of its stroke, 
full-out, and, to prevent its being forced too hard against the stopper 
beam by the heavier loaded accumulator while being pumped up, a 
shallow steel tub loaded with old iron is suspended by chains fixed to 
the beam, so that when the light accumulator gets near the top of its 
stroke the additional weight of the steel tub is taken up by the ram, 
thus increasing the load upon it and bringing it to rest before touching 
the beam. As an additional precaution, a loaded safety valve, worked 
automatically, is provided at the inlet to the accumulator cylinder. 

The main pressure pipes, 7 inches diameter, are led from the ac- 
cumulators to the southeast corner of the dock, and thence in a tunnel 
along the south quay, where the mineral traffic is worked, and at the 
west end are reduced to 5 inches diameter ; from there they are led all 
round the graving docks, to provide water for working hauling engines 
for the dock caissons, division-gate rams, capstans, and sluices for the 
dock-pumping machinery. Branch pipes 4 inches diameter are led 
along each of the other quays in tunnels to provide a supply for the 
cranes. All the water pumped, except that used for the graving docks. 
is returned through pipes laid alongside the pressure mains, ranging 
from 8 inches down to 5 inches diameter. Hydrant boxes, spaced 
about 33 feet apart, having valves and branch pipes joining the mains, 
are provided along all the quays, the pressure connections to cranes 
being made either by wrought-iron walking pipes or flexible hydraulic 
armoured hose. Branches are also led to about 60 capstans distributed 
over the quays for hauling wagons and for shifting cranes when re- 
quired. All the tunnels, cranes, and capstans are heated by gas when 
necessary during winter to prevent damage by frost, and for the same 
reason great precautions have to be taken to keep all exposed pipes and 
cylinders drained when not in use. Stop, momentum, air, and drain 
valves are also fitted to the main pressure pipes, which are arranged 
on the “ring” system where possible, so that the supply to any set of 
appliances may be maintained when one portion of the piping may have 
to be temporarily shut off for repairs. 
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Coal Shipping Appliances, Cranes and Hoists——On the Tyne, and 
at most of the northeast coast ports, coal is shipped by gravitation from 
hopper-bottomed wagons, which are run onto high staiths and 
emptied into shoots which conduct the coal to the hatches of the vessel. 
This is a cheap and expeditious process, but one which tends to break 
the coal whereby it is much deteriorated in value. At other parts. espe- 
cially those in South Wales, the wagons have end doors, an] are 
handled by cranes or hoists nearly all worked by hydraulic power. 

When cranes are used, the wagon is run onto a cradle, lifted, and 
shoved over the hatch and then tipped, the coal being emptied directly 
into the hold. With hoists, the wagon is also run onto a cradle, lifted 
and tipped, the coal running down a shoot leading to the mouth of the 
hatch. 


MODERN MOVABLE HYDRAULIC COAL-SHIPPING CRANE, LIVERPOOL HARBOUR. 


The photograph illustrates one of two modern cranes erected at 
Liverpool by Sir W. G. Armstrong, Whitworth & Co., Ltd., and shows 
the process of shipping coal. The cranes are movable, can be placed 
to suit the hatches of the vessel being loaded, and are adapted to ship 
coals from trucks either of the end-tip or hopper type. The hoisting 
cylinder with its ram and pulleys is arranged inside the mast and pedes- 
tal, while the turning cylinders are placed at the back of the mast near 
the top, the tipping cylinder being arranged between them. With the 
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cradle shown, constructed by the same firm, turntables are unneces- 
sary and the empty wagons are easily got rid of. In this appliance the 
crosshead carries a circular box provided with conical roller bearings 
on which the whole load turns. A sleeve connected to the middle of 
the cradle beam has a nut and washers in the upper end bearing on the 
rollers. The tipping chain has a bridle chain, attached to the lower 
end, which passes through the sleeve, thence to each end of the beam 
and, each part passing down over pulleys, is connected to the back end 
of the cradle at each side. The cradle seat is seen on the rails running 
underneath the pedestal of the crane. 


FIXED COALING CRANE, QUEENS DOCK, GLASGOW HARBOUR. LOAD 20 TONS. LIFT 44 
FEET. 

The illustration just above shows one of four fixed coaling cranes 
at Queens Dock, Glasgow Harbour. Each can raise loads of 20 tons 
through a height of 44 feet, and under favourable circumstances can 
ship in one hour from 25 to 28 wagons each containing 10 tons of coal. 
These cranes, erected in 1876, and originally worked by three-cylinder 
hydraulic engines with gearing and cup drums for the claims, were 
recently converted so that the hoisting and tipping are now effected 
by rams and multiplying pulleys, the original three-cylinder engines 
being used only for turning; the range of lift also was formerly only 36 
feet. The result of the alterations was a great economy in the con- 
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sumption of pressure water, quicker speed, and greater range. Form- 
erly the water used in lifting 30 feet, tipping, and turning through half 
a circle, was 355 gallons, and 13 wagons per hour was the most that 
could be shipped. For the same cycle of operations the consumption 
is for hoisting 109, tipping 15, and turning 23, a total of 147 
gallons, a saving of 58 per cent. 

The efficiency of most cranes for shipping coal is less than that of 
coal hoists or tips. As a rule, in the former the weight of the cradle, 
which is about 6% tons in the case of that illustrated on page 885, 
cannot conveniently be balanced. In the case of a wagon weighing 6% 
tons and carrying 10 tons of coal, the total load would be 23 tons. In 
a coal-shipping hoist, on the other hand, such as that recently erected 
at Glasgow, the whole weight of the cradle can be balanced within 
about 2 tons, so that to ship 10 tons of coal the gross load to be raised 
would be 18% tons. In shipping 1,000 tons of coal, therefore, assum- 
ing the energy used for tipping to be the same in both cases, the crane 
would have to lift, slew, and tip a gross load of 2,300 tons, while the 
hoist would have to lift and tip only 1,850 tons—that is, 450 tons less. 
If the height raised is 40 feet, the energy saved by the hoist would thus 
be 18,000 feet tons. Besides, by means of the hoist or tip the work is 
done much more quickly and by fewer men. 

A modern coal-shipping hoist consists of a high steel framework, 
open at the front and back, the sides being formed with guides for the 
cradle, which carries a platform onto which the wagon to be dis- 
charged is run and upon which it is secured by a chain. The platform 
is hinged at the front, and by raising it at the back end the wagon can 
be tipped, at any height, into the shoot. The latter is adjustable to any 
required height and angle, and can be housed close up to the framing 
when not in use, by means of the cradle which is provided with levers 
for carrying the heel of the shoot when moving it up or down. The 
shoot point is adjusted by chains connected to each side of the cradle. 

In the earlier types of coal hoist, shown on page 888, the cradle is 
raised by two hydraulic rams of different sizes working in cylinders 
set in a deep well near the edge of the quay, the smaller ram balancing 
the cradle being always open to the pressure in the mains. The tip- 
ping cylinder is fixed to the cradle and oscillates on trunnions, the ram 
being connected to a pin at the back of the tipping platform. Pressure 
is conveyed to the tipping ram by a telescopic pipe arranged alongside 
the cylinders and led through the trunnions, or by walking pipes, but 
the former is the better arrangement. In a modification of this type 
some hoists were provided with four rams of different areas, which 
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could be used in different combinations so as to adapt the consumption 
of water to the load to be raised, but it seems rather complicated. 

In later designs, in which all the cylinders and other working parts 
are above the quay and thus admit of such hoists being movable, there 
are two hoisting rams at each side of the guides in the framing, bear- 
ing on a beam to which the cradle is connected. The smaller rams act 
as balances to the cradle, and being always open to the pressure from 
the mains, use no water, and the corresponding pairs are arranged 
diagonally on plan. In this design, the tipping is effected by a cylinder 
fixed to the side of the framing and a ram with multiplying pulleys, 
chains or ropes being led over pulleys at the top of the framing and 
thence downwards to the beam of the tipping platform. Where the 
range of lift exceeds 4o or 42 feet the rams are sometimes made tele- 
scopic, the lower rams being provided with stuffing boxes into which 
the upper arms work. 

Another design for still higher lifts is the suspended cradle type of 
hoist, one of which, recently erected at Princes Dock, Glasgow Har- 
bour, and probably the highest in Great Britain, raises loaded wagons 
weighing more than 25 tons to a height of 50 feet by means of two 
rams, one for 20 tons, and the other for 5 tons additional. In this case 
the 20-ton hoisting cylinder with a balance cylinder alongside is fixed 
to one side of the framing, the rams connected to the same crosshead 
acting downwards when hoisting, thus assisting to balance the weight 
of the cradle and enabling their size to be reduced to the least possible. 
These actuate a set of multiplying pulleys, the chains being led over 
the top of the framing, passing downwards, and being secured to the 
cross beam of the cradle, which is thus suspended and which runs in 
guides on each side. An additional cylinder and ram to lift 5 tons is 
fixed to the opposite side of the framing, and the chains can be attached 
to the cradle beam as in the case of the 20-ton lift; but hitherto the 
latter has been sufficient to deal with any wagons brought to the hoist. 
The tipping cylinder is arranged in line with and on top of the hoisting 
cylinder, the ram working upwards and also carrying multiplying 
pulleys and chains led over the top of the framing to the tipping beam 
of the platform. The shoot is adjusted by chains temporarily con- 
nected to the cradle when required, as already described. This hoist 
is provided with the usual anti-breakage box and a crane to work it, 
the box being capable of holding 3 tons of coal. This is used to load 
about 50 or 100 tons of coal which is lowered into the hold by the anti- 
breakage crane and piled up in a heap under the hatch, to save break- 
age when the coal is afterwards discharged direct from the shoot. 
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Regulating doors, fitted at the point of the shoot, are used for filling 
the anti-breakage box and for regulating the flow of coal. After being 
emptied, the wagons are run off the cradle toa high-level inclined rail- 
way whence they reach the quay level, descending slowly by gravita- 
tion, the gradient being about 1 in 70. In this hoist the speed of lifting 
is 90 feet per minute, and with a lift of 23 feet 6 inches, 45 wagons, 
each containing 12 tons of coal, can be loaded per hour. The quantity 
of water used in raising the cradle with a load of 20 tons to a height 
of 50 feet in 225 gallons, for a lift of 25 feet 113 gallons, and for tip- 
ping to an angle of 45 degrees, 39 gallons. 

For quick working the ideal arrangement is that at Barry docks, 
where the trucks run on by a slight gradient, sloping downwards to- 
wards a point about the middle of the hoist, thus giving the least 
amount of lifting and lowering, and are run off by a similar gradient 
sloping from the hoist. With this arrangement wagons can be 
weighed, brought on the cradle, discharged, tared, and run off, at the 
rate of 60 per hour. 

South Wales is the principal centre where coal-shipping machinery 
of this kind is most used. At Cardiff, Penarth, Barry, Swansea, New- 
port, and Port Talbot many coal hoists are erected similar to those 
already described. 

At Cardiff there is a very large installation of coal-shipping hoists 
and cranes. Among the latter, at the Roath dock are eleven sets of the 
Lewis-Hunter eighteen-ton movable cranes with luffing jibs, ranged 
along the front of the quay for a length of 1,800 feet and each capable 
of handling 10 tons of coal at one lift. Behind the cranes is a line of 
rails running parallel with the quay, with deep pits formed at frequent 
intervals, provided with hinged platforms on to which the wagons are 
tun. The platforms are lowered at the free end by hydraulic power, 
and the coal emptied into large iron or steel boxes having pyramidal 
shaped bottoms which have a connection sliding through the top of the 
box fixed to a chain operated by the crane. Other two chains acting 
independently of the first are connected to take the weight of the sides 
and upper part of the box. When filled, the box is raised, swung on 
board, and lowered into the hold, being carried by the three chains. 
When landed, the two side chains raise the box clear of the loose bottom 
and the coal is slowly emptied by sliding into the hold without any fall 
whatever. The greatest and only fall the coal can possibly have by 
this system is 5 feet, when tipped from the truck into the box, and this 
applies only to the first few lumps, after which it is obvious that as 
the box fills the fall is reduced until it becomes nil. With the old 
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MOVABLE COALING HOISTS, PENARTH DOCKS. 
Built by Fielding & Platt, Ltd., Gloucester. 


system the coal is tipped into a shoot with a fall of 4 feet; it then has to 
roll down over the shoot, 24 feet long, after which it has an actual 
‘drop of between 20 and 30 feet according to the depth of the vessel. 

As the box is twice raised during the operation of loading the con- 
tents of one wagon of coal into the hold, somewhat more pressure water . 
‘may be used than by the ordinary coal tip but the gain in the increased 
value of the cargo by this system will far more than compensate for the 
‘difference in the amount of water consumed. 

These cranes being movable, three or four can be worked simul- 
taneously, and 9,234 tons have thus been shipped into one vessel, the 
Samoa, in the net loading time (after deducting stoppages for coal), of 
28 working hours, an average of 330 tons per hour, while in the case of 
another, the Iran, 9,213 tons have been loaded by four cranes in a net 
loading time of 26% hours, an average of 347 tons per hour. 

A very large dock about half a mile long, 800 to 1,000 feet wide, 
and 50 feet deep, is now being constructed at Cardiff and the south 
quay is intended to be laid out for the shipment of coal by the Lewis- 
Hunter process, the cranes being adapted to deal with 20-ton wagons 
in lieu of those now in use (10 tons). 

At Penarth dock, there is a group of four movable coaling hoists 
made by Messrs. Fielding & Platt, Ltd., Gloucester and shown in the 
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illustration, which deserve special mention on account of their rapidity 
of working. These are capable of being rapidly moved to suit the 
hatches of a vessel by a powerful hydraulic hauling engine. Every part 
of the machinery in the hoist as well as the cradle, the tipping, working 
of the shoots, and movement and working of the anti-breakage boxes 
and crane, is controlled by one man from a high cabin. Each hoist 
was required to fulfil the following conditions:—A loaded 1o0-ton 
wagon having been placed on the cradle had to be lifted 45 feet from 
the quay, the contents tipped into the shoot, the wagon lowered to the 
quay level and run off the cradle, within 30 seconds; and this was suc- 
cessfully accomplished. The speed of lifting is 180 feet per second. 
Each hoist is fitted with two anti-breakage cranes and boxes which are 
capable of boxing as rapidly as the coal can be delivered into the shoot. 
Automatic apparatus is provided for stopping the cradle in hoisting 
and lowering. The shoots are made to radiate 5 feet on either side of 
the centre line so as to enable them to assist and minimise the trimming. 
Platforms with two turntables, one for the empty and the other for the 
full load, with 2-ton capstans at each, are provided for each hoist. The 
pressure water is conveyed to these tips by means of two mains each 
8 inches diameter, so arranged that in case of failure of either one or 
other it is possible by an arrangement of stop valves and branches con- 
necting them at intervals to cut out any section of these pipes and so 
turn the water past the defective section. The water is returned 
through a 12-inch main to the pumping engines. Two large accumula- 
tors are fitted on the pressure mains, one at the engine house and the 
other beyond the tips. The pressure water is pumped by three pairs 
of compound horizontal tandem engines collectively capable of de- 
livering 1,440 gallons of water per minute, at a pressure of 750 pounds 
per square inch, 

These hoists are specially constructed to enable vessels of 2.000 to 
3,000 tons dead weight capacity to enter the dock, be loaded up, and 
sail the same tide, within a few hours of high water, and are probably 
the quickest loading coal tips in Great Britain, if not in the world. 

Recently some exceptionally rapid work was performed at these 
tips, no less than three steamers having been loaded with full cargo 
and bunkers and despatched to sea between 6.40 a. m. and 4.55 p. m. 
and practically therefore on one tide. The Gatesgarth commenced at 
6.40 a. m. and took in 2,291 tons—there was the usual half-hour inter- 
val for breakfast, and the work at commencement was comparatively 
slow owing to the frost—but the vessel completed her cargo and bunk- 
ers at 10.20 when she was hauled out of berth. The Dalegarth then 
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HYDRAULIC BARGE HOIST FOR SHIPPING COAL, GOOLE, YORKSHIRE, 
ELSWICK-BUILT. 
went into berth, commenced loading at 11.05 and finished both cargo 
and bunkers (2,201 tons) at 1.55 p. m. She then made way for the 
Throstlegarth, which commenced loading at 2.15 and took in her full 
complement of cargo and bunkers (2,107 tons) by 4.55 p. m. 

As each steamer before commencing cargo took some time in ship- 
ping her bunker coal, which could only be shipped over one tip, the 
time of actual loading was appreciably less than the foregoing figures 
indicate. 

The aggregate quantity shipped at this one berth between 6.40 in 
the morning and 4.55 in the evening was thus 6,599 tons, and some 
idea may be formed of the labour thereby entailed when it is stated that 
in addition to haulage to and from the tips, 676 wagons had to be lifted 
to a height of 30 feet above the level of the quay and returned to the 
quay level. 

At Goole, in Yorkshire, there are three barge hoists worked by 
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hydraulic power, similar to coal-shipping hoists for wagons. These 
are shown on page 893 and are used for tipping coal from com- 
partment boats into steamers for export. The boats, each of which 
holds from 23 to 25 tons of coal, are floated onto the cradle, then lifted, 
and turned over sideways, so that the contents fall into a shoot by 
which the coal is conducted into the vessel’s hold. 

Another interesting example of wagon hoist is shown in the illus- 
tration just below of a steam ferry boat for the River Volga for tak- 
ing trains of loaded railway trucks across the river. Owing to the 
great variation in the water level it was necessary to provide some 
arrangement for transferring the trucks to the barge from the fixed 
railway approaches on the shore, and this was done by means of two 
hoists fixed on the end of a barge, each having a cradle worked by 
hydraulic power which can be raised to any required height, and on 
which the trucks are run one by one. 


VOLGA FERRY WITH HYDRAULIC HOIST FOR RAISING RAILWAY TRUCKS TO THE LEVEL OF 
THE SHORE APPROACHES. BUILT AT ELSWICK. 


Hydraulic power is convenient, reliable, easily controlled, and is 
thus admirably adapted for dealing with very heavy loads such as canal 
lifts, floating docks, and bridge-building and working machinery such 
as that already referred to; also for heavy forging work, stamping 
presses, flanging, rivetting, and plate-bending appliances. Hydraulic 
cranes, hoists, and capstans are efficient and economical when working 
at the full loads for which they are designed, but efficiency falls off 
rapidly as the loads become less. It should be noted that in cranes as 
much water is used to lift the empty hook as to lift the full load, and 
in capstans the same quantity of water is used whether the capstan 
is running idle or pulling ten or twelve loaded wagons. Although 


ws 
2 


HYDRAULIC POWER APPLIANCES. 895 
attempts have been made to get over this difficulty by making the 
cranes compound, as described on page 889, by using telescopic rams 
for two or even three powers, except in special cases these are only a 
makeshift. It is not convenient to have to change from one power to 
another to suit the various loads, especially when this has to be done in 
the dark, and frequently, rather than change to a lower power, the 
crane driver keeps using the larger one, thus wasting water. The same 
remarks apply to coal-shipping hoists, where in Great Britain loaded 
wagons vary in weight from 13 to 25 tons. Capstans use a lot of water 
and are very inefficient at low powers, that is with light loads, such as 
hauling single empty wagons. Some attempts have been made to re- 
duce this loss by making the capstan head of two different diameters, 
but these have been found inconvenient. 

Chiefly on account of this loss of efficiency and of damage to hy- 
draulic plant by frost during winter in the more northern latitudes, 
and also on account of the greater difficulty of handling hydraulic con- 
nections and the greater cost of their maintenance, electric power is 
now very largely coming into use for working cranes, capstans, and 
other dock equipment. The cost of power used in discharging, say 
1,000 tons of cargo by hydraulic cranes, increases in inverse proportion 
to the loads raised ; that is, the smaller the loads the greater the cost for 
power. In loading the difference is still greater in favour of electric 
power for, while by the hydraulic crane the cost would be the same as 
for discharging the same quantity of cargo, the cost of loading by an 
electric crane of the same power would be, roughly speaking, from 
one-half to one-third of that of the hydraulic crane, because in loading, 
the empty hook would be raised as much as the loads would be in dis- 
charging, and for this the maximum power would be used by the hy- 
draulic while the minimum would be used by the electric crane. In 
this connection it is worth while to remember that 1,000 gallons of 
water at 750 pounds per square inch used per hour is the equivalent of 
6.52 units of electricity. Again, if it be desired to compare electric 
with hydraulic power as used in any of the appliances referred to, a 
useful formula is WH = G X P X .0087, i. e., the watt hours per 
cycle = gallons used per cycle multiplied by the hydraulic pressure per 
square inch X .0087. 

Whatever may be the future of hydraulic power, it is quite certain 
that for many purposes it will still be more suitable than electric power. 

The author desires to express his thanks to Sir W. G. Armstrong, 
Whitworth & Co., to Messrs. Fielding & Platt, Ltd., and to Messrs. 
Fullerton, Hodgart & Barclay, Ltd., for the use of photographs. 
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LABOR-SAVING MACHINERY IN FOUNDRY OPER- 
ATIONS. 


By Dr. R. Moldenke. 


Dr, Moldenke’s text and the accompanying illustrations are ample to show that there is 
no lack of labor-saving machinery applicable to the foundry, and some progressive foundries 
where every advantage of this sort is seized. In the main, however, the foundry appears the 
least advanced of the metal trades. Dr. Moldenke makes a very practical, logical, and orderly 
presentation of the money-saving possibilities which are open in this line.—Tue Eprrors. 

T may as well be freely confessed at the outset, 
that we have still much to do in the way of in- 
stalling labor-saving devices in the foundry. Yet 
what has been done already plays so important a 
role that the effect is readily seen when it comes 
to compare quotations for work received from 
competitive shops. 

Two things there are which militate against the 
general introduction of labor-saving appliances 
in the foundry industry:—these are the active 

hostility of the labor employed, which sees in them a means 
to cutting down earnings, and the inertia of the foundryman himself, 
who hates to be forced out of the beaten path. These two points, 
which are all-important in connection with what is to follow, deserve 
a little further ventilation. 

The laborer who earns his dollar and a half a day does not care 
much whether he is wheeling sand or preparing the loads for the 
electric traveler. The skilled moulder, however, does care, if this 
laborer is placed at a moulding machine, which reproduces the mould- 
er’s own particular work at a little over half his pay. Hence his 
opposition. Strike after strike can be placed to the account of the 
moulding machine. Where the management of a “union” shop has 
had the temerity to insist on using this labor-saving device, and either 
forced or by other means secured its retention in the shop, straightway 
is the production limited to something like a day’s work by hand. 
The owners of the “open” shop naturally reap the advantage, as they 
have a goodly string of “Hungarians” waiting an opportunity to 
manipulate a machine. As a natural consequence, the “open” shop 
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CRANE EQUIPMENT FOR THE FOUNDRY. OVERHEAD TRAVELERS AND AUXILIARY JIBS. 


Above is shown a general view of the crane arrangement in the Westinghouse foundries at 
Trafford City. The cranes are by Wm. Sellers & Co. Below is the main foundry of 
the Allis-Chalmers Co., with Pawling & Harnischfeger cranes. The large trav- 
elers are each of 40-tons capacity, with 1o-ton auxiliary hoist. 


807 


P 
: 


THE ENGINEERING MAGAZINE. 


2-TON ELECTRIC OVERHEAD TROLLEY 
HOIST AND GEARED CRANE LADLE. 


Northern Engincering Works. 


will hereafter be less of a cu- 
riosity ; all the signs point that 
way. The governing body of 
the Moulder’s Union has gone 
on record in favor of the 
moulding machine, demand- 
ing, however, that their mem- 
bers be used to bring out “its 
best possibilities.” More need 
not be said on that question. 

On the other hand, the 
foundryman of the generation 
just passing has been most 
slow to act. He is afraid of 
improvements, even though 
he sees his margins being cut 
down by keener competitors, 
who do not hesitate to invest 
in whatever means labor sav- 
ing. It is a sad commentary 


of the times that the associa- 
tions of foundrymen which 
make education their principal 
object, and thus equip their members for industrial leadership, are 
starving ; while the trade organizations to fight labor, instead of educat- 
ing it up, have “funds to burn.” 
The managers of the coming gen- 


eration, if educated properly 
along technical as well as busi- 
ness lines, will act differently, 
and from them we await the ad- 
vance in the industry which 
labor-saving devices used in their 
fullest development alone will 
give. 

The practical application of 
the foregoing would seem to lie 
in the joining of effort on the 
part of associated bodies which 
oppose the organized tyranny of 
labor with those whose aim is to 
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educate both labor and owners. Only by taking away the power for 
mischief from the ignorant, and giving the intelligent individual a 
chance to better himself by his own effort, will conditions be brought 
about which are at once tolerable and fair. 


INDUSTRIAL RAILWAY IN THE FOUNDRY OF THE BRITISH THOMSON-HOUSTON CO., 
LTD., RUGBY. 


The ladle cars are used for transporting melted metal, and the flat-topped cars for handling 
pig iron and castings. The C. W. Hunt Co., West New Brighton, N. Y. 


The first place to look for labor-saving devices is in the yard 
arrangement of a foundry. Recent examples as well as old establish- 
ments remodeled are so arranged that raw materials enter; and prod- 
ucts leave, with as little handling as possible. When coal, coke, sand, 
and the like can be dropped through a trestle into bins, and be sub- 
sequently taken away through chutes directly into industrial cars, an 
important economy will have been affected. Pig iron, if thus dropped 
from a trestle for piling below—or better still, if thrown from the 
car directly upon the charging platform, and used—would require a 
minimum of handling. This, however, is possible only in small insti- 
tutions. The larger foundries must pile up a considerable stock of pig 
iron. There are still “back numbers” where the cupola charges are 
passed up hand to hand, but the majority of American foundries are 


CUPOLA-CHARGING SYSTEM, HYDE PARK FOUNDRY OF THE B. F. STURTEVANT CO, 
At the bottom are seen the cars, ready to go up to the charging floor. In the middle is one of 
the charging cars just passing between the elevator and the charging floor. At the 


top is the charging fleor, with the car at the cupola-charging door. 
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now equipped with hoists or elevators. When the quantity melted 
is, Say, 25 tons daily, a single hoist, run by hydraulic power, serves 
very well. Where 50 tons and more is the rule, a double, balanced, 
electric or steam elevator is preferable. 

To show what is done in the way of labor saving in the metal yard, 
the following instances are cited. One establishment uses a very 
large traveler in the yard, covering ail the piles of pig iron. This 
traveler is used to pick up the irons for the mixture, putting them 
into a series of buggies. <A string of these is then pulled up an in- 
clined plane along the side of the foundry, upon the charging plat- 
form. This, while somewhat roundabout, is still a very effective labor- 
saving device. It would be better yet to lift the charges upon an 
extension of the charging platform covered by the crane, and then 
transport the cars to their destination. 

Another instance is that of the new Allis works in Milwaukee, 
where a similar yard crane takes up the pig iron and scrap and loads it 
into portable hoisting skips ; these are then shot up directly in front of 
the cupola door, and the contents tilted in. The practice is strongly 
suggestive of blast-furnace methods, and it is stated that the melting 
is quite uniform. Perhaps it might be a good idea to add to all these 
systems a crane scale to weigh the iron picked up, and to do the 


HUNT’S LADLE CARS AND INDUSTRIAL RAILWAY, IN THE FOUNDRY OF RUSTON, 
PROCTOR & CO., LINCOLN, ENGLAND. 


The C. W. Hunt Co., West New Brighton, N. Y. 
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EBERHARDT’S AUTOMATIC SAND SIFTER. 


picking up with a large 
electromagnet, such as is 
used in some of the large 
sheet mills. A minimum 
of labor would be then 
required for the prelim- 
inary foundry procedure. 

Even in the manu- 
facture of sash weights 
we find metal conveyors 
used. It seems incredible 
that just this advanced 
method should prevail in 
the shops which act as 
the scavengers of the 
foundry industry. Yet we 


see tin cans, etc., slowly wending their way upward, and directly into 
the top of the cupola, alternating occasionally with fuel and flux, and 
this going on continuously. Almost a constant stream of metal comes 
from the cupola spout, and is poured into the most primitive of moulds, 
four or five men turning out a lot of tonnage, and the metal containing 
nearly every common metal under the sun. Occasionally we see this 
system used also where heavy tonnage is required for but little mould- 
ing, as for instance in the manufacture of ingot moulds. A chain con- 


DISINTEGRATOR FOR FOUNDRY USE. 
Christy & Norris, Chelmsford. 


veyor which takes up the 
single pigs into the door 
of the cupola is quite a 
labor-saver, the coke 
usually being sent up an- 
other way. 

From the yard, so ar- 
ranged that interference 
between incoming and 
outgoing material is 
avoided as much as pos- 
sible, and the most eco- 
nomical distribution of 
the stock is obtained, we 
come to the general ar- 
rangement of the build- 
ings. Here also much labor 
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can be saved by making the course of the material through the shops a 
most direct one. Wherever possible the industrial-railway system 
should be used, and if standard-gauge railway facilities are at hand, 
a spur right into the main foundry is a money saver. All important 
shops now have this, and castings are lifted from the floor by the 
crane, weighed on it, and deposited for shipment without rehandling. 
Turntables at all crossings should be provided, so that the system of 
trackage in the foundry and adjacent buildings may become as flexible 


; MOTOR-DRIVEN CENTRIFUGAL SAND MIXER. 


Output about 5 tons an hour, and of better quality than can be obtained by any system of 
hand mixing. Wm. Sellers & Co., Philadelphia. 


as possible. Large industrial establishments are now introducing the 
electric locomotive, and the future will see some of these in our 
foundries also. It goes without saying that plenty of light, air, and 
heat in winter, also constitute a valuable asset in any establishment, 
being in fact labor savers. 

Coming now to the moulding department proper, we still see in 
most foundries the old way of tempering the moulding sand. Occa- 
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THE HANNA PNEUMATIC SCREEN SHAKER, TRIPOD AND POST TYPES. 


Especially adapted to shops where the work is too diversified to allow of central screening. A 
valveless piston, working in a cylinder, is attached directly to a holder arranged for an 
ordinary 16-inch riddle. Uses about 12 cu. ft. free air per minute at a pressure 
of 80 lbs. Hanna Engineering Works, Chicago. 
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sionally we find an estabiishment where a centrifugal mixer improves 
on this hand tempering, at least for the better grade of castings, and 
for all the sea-coal facing mixtures. The reduced scrap heap of the 
trimming room soon gives evidence of the wisdom of this additional 
treatment. Then we find also automatic sand sifters, usually run by 
pneumatic power and in connection with a moulding machine, which 
are also wonderful labor savers. They imitate closely the action of a 
man riddling the sand pile. 


SAND-HANDLING PLANT, TERRE HAUTE WORKS, AMERICAN CAR & FOUNDRY CU. 
MOULDING END. 


It is in the specialty shops that we must look for the greatest 
advance along this particular line. Several works of importance have 
systems so complete that only the dumping in of new sand is done by 
manual labor. Here is an outline of the general arrangement :—The 
sand from the castings just dumped out, usually taken to the end of 
the system and thus cooled a little, passes through a screening ma- 
chine to take out the lumps, iron shot, ete. The addition of iron bars 
tumbling around with the screen helps to break up many of the lumps 
and thus saves working them up subsequently. As the sand comes 
from the screen it is wetted down with a measured quantity of water, 
and then passed through a centrifugal mixer. The tempered sand 
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PART OF CONTINUOUS MOULDING SYSTEM, WESTINGHOUSE AIR-BRAKE COMPANY’S 
FOUNDRY. 
237-foot center conveyors, single-strand chain, sprocket-wheel terminals. The sand is elevated 
to overhead conveyors and delivered to chutes seen in the right background, leading to 
the moulding tables. The mould being made, the flask is placed on the conveyor, 
passes to the pouring station near the cupola, and thence at a low speed, cooling 
as it goes, to the other terminal. There it is emptied upon screen bars, the 
sand passing through and eventually back to the elevating and convey- 
ing machinery. Link-Belt Engineering Co., Philadelphia. 


now goes into a bucket conveyor which takes it up to the distributing 
level, over the moulding floor. Here it is dropped into a reciprocating 
conveyor, which gradually passes it over the chutes from which the 
moulding machines or moulding floors are supplied. This system, 
with but little modification, is in operation in several places. It could 


| 
id 


SAND-HANDLING PLANT IN CAR-WHEEL DEPARTMENT, TERRE HAUTE WORKS, AMER- 
ICAN CAR & FOUNDRY CO. 


Anstalled by Heyl & Patterson, Pittsburg, Pa. The purpose of the plant is to provide a con- 
tinuous moulding system, the moulds being conveyed from the moulding machines to 
cupolas where they are poured, and thence, cooling as they go, to a point where 
they are shaken out. Here the sand is automatically dumped, tempered, 
screened, and returned by a conveyor to the moulding machines 
for re-use. This view shows the shake-out end. 
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DINGS MAGNETIC SEPARATOR FOR FOUNDRY USE. 


The lower view, taken in the Allis-Chalmers South Foundry, shows the feeding end. The 
machine is used for recovering iron from cinder-mill droppings, rattle-mill droppings, 
gangway scrapings, chipping-iron refuse, etc. It takes the material as fast as a 
man will ordinarily shovel it in. The upper view, from the foundry of 
Wm. Bayley & Sons, Milwaukee, shows the delivery end. 
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be effectively extended by the introduction of a magnetic separator 
just after the hot sand drops through the grating, and before it goes 
into the sifter. In fact, it is a question whether the introduction of a 
pair of rolls after the magnetic separator is not an improvement, as 
this does away with all subsequent manipulation of the lumps of baked 
moulding sand. The burnt and worthless sand goes away, attached 
to the castings, and is rolled off in another operation. The larger core 
parts might bother the system, and spoil the sand; but these can be 
caught on the grating and slid away. 


FARWELL AUTOMATIC MOULDING MACHINE. 
The Adams Co., Dubuque, Iowa. 


The electromagnetic separator is a money-maker in any foundry. 
In all cases coming under my observation, they have paid for them- 
selves three months after installation, the only necessity being to use 
the recovered shot properly in the mixture. Some day we may see 
the old dump heaps of foundries—at least in the Western United 
States—gone over by Chinamen with such a machine, and great will 
be the saving. 

Now we come to the moulder, and the labor-saving devices with 
which he may increase his output effectively. Pounding sand is about 
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PRIDMORE ROUND AND SQUARE DOUBLE-SHAFT MOULDING MACHINES, 

the most laborious work in any industry. At the end of the day, a 
moulder who has done his full duty is more fagged out than the 
navvy digging sewers. It requires muscles of steel to keep up the 
pace, as well as agility and precision. Every move must be made to 
count where intricate work is made in quantity. Very few moulders 
really work with method, and hence they make their occupation more 
laborious than it should be. 

The pneumatic sand rammer is intended to relieve the moulder 
of much of this back-breaking work. Both the hand rammer and 
the portable machine for heavier work are very efficient, compressing 
the moulding sand evenly and uniformly at the rate of two hundred: 
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blows and more per minute. The importance of this device is seen 
in shops where much heavy work is done. It sometimes happens 
that several men spend a week or more moulding up one piece in the 
floor, probably nine-tenths of the time being spent in pounding the 
sand. A couple of these pneumatic rammers can easily cut this time 
in half. The result is the doubling of the output for the shop, so far 
as that class of work is concerned. Yet how very few of these ram- 
mers do we see in use in foundries. Wherever they do go in, how- 
ever, they are bound to stay. Again, in repetition work this rammer 
is very useful; where (for instance) a casting similar to a journal 
box for car work is made by the hundreds daily, the simple pounding 


VIBRATOR FRAME MOULDING MACHINE, BRASS FOUNDRY OF GENERAL ELECTRIC CO., 
SCHENECTADY. 
Patterns are machine-moulded by attachment to wooden boards boiled 10 hours in paraffine. 
These boards are then fastened in the detached vibrator frame of the machine and 
moulded as shown. Tabor Mfg. Co., Philadelphia. 
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of the sand can be done 
much more quickly than 
by hand, and with just as 
much judgment. 

The next step brings 
us to the moulding ma- 
chine, than which no de- 
vice has been more 
epoch-making in the 
foundry. From the sim- 
ple “squeezer,” or hand 
press, to the most com- 
plicated universal ma- 
chine, which is made to 
perform successively each 
separate step in the cycle 
of mould-making on a 
number of moulds ar- 
ranged on a _ revolving 


PORTABLE MOULDING MACHINE. table, we have any num- 


Arranged with mechanism which keeps stripping-plate ber of mechanical con- 
patterns constantly up to their proper height. 
Tabor Mfg. Co., Philadelphia. structions. Each machine 


is a money maker when used on the class of work for which it is 
specially adapted. but a disappointment when applied to any other. 


HAND PRESS MOULDING MACHINES, MANUFACTURED BY SAMUELSON & CO., LTD., 
BANBURY, ENGLAND. 
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To see a moulding machine, with its complement of men, turning out 
one thousand three hundred moulds in ten hours where formerly the 
same pattern was good for only one hundred and fifty, must show 
the enormous capabilities of this labor-saving device, when judiciously 
applied. With a net gain of only 50 per cent. over hand work, any 
intelligent business man would be expected to jump at the chance of 
installing these machines. The introduction, however, has been most 
slow, both on account of 
the labor opposition, and 
the mistakes of applica- 
tion made by the pioneers 
in the business, now hap- 
pily more successfully 
avoided. 

It would carry us too 
far to go into details 
along the lines of mould- 
ing-machine _construc- 
tion. Suffice it to say 
that these machines are 
made to run by hand, 
pneumatic, and hydrau- 
lic power. They may be 
provided with stripping 
plates to hold the sand 
properly from falling 
when the pattern is 
drawn, or they may use 


the vibratory rapping FARWELL UNIVERSAL MOULDING MACHINE. 

which gently disengages May be used as combined moulding press and stripping- 
plate machine, as combined moulding press and 

the sand from the pattern flask lifter, without stripping plate, or as a 

while it is drawn without plain moulding press. The Adams Co., 

the aid of the stripping - ae 


plate. They may have the mould made and taken away in various 
ways. They may be fully or only partially automatic. The moulds may 
be made singly in iron flasks, or in snap-flasks which leave the blocks 
of sand free for subsequent manipulation before pouring. Or these 
blocks of sand may be ranged together in large floors showing only 
the pouring gates. Then come the special machines for moulding gear 
wheels, curved pipe, etc., and latterly much large dimension work, 
formerly thought impossible to make otherwise than by hand. 
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Five years ago this could not have been written, and even now we 
are in the transition period in this respect, the pressure of competition 
gradually forcing the owner to adopt, and the workingman to yield 
his opposition to, these most useful machines; if he does not, he must 
go under. 

On the question of fans and blowers for the air-supply of the 
cupola little can be said. The devices in use are very efficient, and 
as engineering talent is becoming more and more available in the 
foundry, old notions on the transmission question are yielding some- 
what to the necessities of power centralization and the benefits of a 
sufficient reservoir space in the blast pipe. 


* 


| 


MOTOK-DRIVEN CUPOLA BLOWER OUTFIT, B. F. STURTEVANT CO., HYDE PARK FOUNDRY. 


Among the least noticed, but most effective, labor-saving devices 
are the little things which go far to save time and work on the mould- 
ing floor. These are the shop rigs and tools, so-called, and are usually 
the creation of the foreman in charge, being adapted to the special 
needs of the patterns in hand at the time. Thus we have iron flasks 
shaped to hold the minimum amount of sand for the job, and yet so 
arranged that in closing up or turning over if required, nothing can 
go amiss. The variety of lifting tackle for transporting copes, han- 
dling heavy castings, and the like, is quite astonishing, as one can see 
after going through foundry after foundry. 

Foundrymen will do well to send out their foremen and superin- 
tendents once in a while on a tour of inspection, and to conventions 


CRANE SERVICE FOR THE FOUNDRY. OVERHEAD TRAVELING CRANES. 


Above is shown a 27-foot span 20-foot lift 5-ton capacity crane installed by Maris Brothers, 
Philadelphia, for the Phosphor-Bronze Smelting Co. Below is the crane equipment in 
the chilled-roll foundry of the United Engineering & Foundry Co., Pittsburg, 
built by the Shaw Electric Crane Co., Muskegon, Mich. 
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CRANE SERVICE FOR THE FOUNDRY. 

Above is a 30-ton four-motor overhead travelling crane of 55-feet span, with 5-ton auxiliary, 
built by Thomas Broadbent & Sons, Ltd., Huddersfield, for Fairbairn, Lawson, Combe, 
Barbour, Ltd., Belfast. Below is an 8-ton single-motor overhead crane of 
22-feet span, built by the same firm for John Jardine, Nottingham. 
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of educational valué. The bright 
man who is “right in it” himself 
will pick up many a pointer which 
more than repays the firm for the 
time and expense of his trip, not 
to speak of the friendly feeling 
created between establishments 
where such reciprocal visits are 
arranged for. 

A glance through the cata- 
logues of the foundry-supply 
houses shows a steadily gaining 
list of appli- 
ances calcu- 
lated to save 
labor. Snap 
flasks may now 
be gotten for 


many and vari- 
ously shaped AIR HOIST WITH TROLLEY CARRIAGE, 
i Pedrick & Ayer Co. 


classes of 
work, and the pattern shop can also show a series 
of tools and specialties which cut down the hard ana 
time-consuming labor very considerably. 

Under the head of transportation in the foun- 
dry proper may be included the various types of 
cranes. The slow and cumbersome jib cranes, still 
seen very plentifully in slow and conservative foun- 
dries, are gradually being replaced by power cranes 
of whatever type the shop requirements make neces- 
sary. The tendency today in the new shops is in 
the direction of the electric traveling ‘crane, which 
covers the entire floor space. Cranes run by other 
systems of power transmission also have their ap- 
plication, though the flexibility of the electric trans- 
mission system gives this the preference. Smaller 
jib cranes, when their use becomes desirable in 
connection with the travelers, are either located 
along the side walls, or are of the portable type, 

AIR HOIST, taken from column to column where wanted, and 
Pedrick & Ayer Co. there hung in position. In the older remodeled 
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CRANE SERVICE FOR THE FOUNDRY. 

Above is shown a 5-ton three-motor electric traveling crane built by the Cleveland Crane & 
Car Co. for the W. S. Tyler Company, Cleveland. Below is a 25-ton 48-foot span crane 
with 5-ton auxiliary hoist, built by the Niles-Bement-Pond Co. for the steam- 
hammer department of Bement, Miles & Co., Philadelphia. 
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CRANE SERVICE FOR THE FOUNDRY. OVERHEAD CARRIAGE OF MELTED METAL. 


Above is a 75-ton ladle crane, with 25-ton auxiliary trolley, installed by Pawling & Harnisch- 
feger in the open-hearth steel foundry of the Grand Crossing Tack Co. Below is a 10- 
ton two-motor crane for small overhead clearance, built for the Erie Engine 
Works by the Cleveland Crane and Car Co. 
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FIVE-TON TRAVELING WALL CRANE, FOUNDRY OF THE ALLIS-CHALMERS CO., WEST 
ALLIS, WIS. 


Being on a separate run-way from the standard overhead traveler, this type permits independ- 
ent auxiliary service. By Pawling & Harnischfeger, Milwaukee. 


foundries, where the structural work for the crane run-ways cannot 
be put up, powerful steam-actuated jib cranes are advantageous, 
though requiring somewhat of a localization of the heavier work about 
them. 


As the cranes are required to handle everything about the foundry, 
from carrying in the sand to taking out the castings, it will be seen 
that a very busy place will require two travelers, each supplied with 
two hoisting bridges. Thus four hooks are available at one time, if 
wanted, and the getting out of work is facilitated wonderfully. On 
all crane systems there can be attached a pneumatic hoist wherever 
a quick and yet even lift is wanted. These air hoists are very handy, 
and are now much seen in shops where moulds are carried overhead, 
instead of the iron being carried to fill them. 

The ideal method of carrying melted metal is from overhead. 
Occasionally, however, it is necessary to supplement the traveler with 
a track system by means of which buggies, filled with the metal, can 
be taken out of the shop into additions not covered by the crane sys- 
tem. Then again the cupolas may not be within reach of the crane, 
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and the iron must first be brought within its range. Where the in- 
stallation of a traveling crane is not possible, or in fact where the 
work is light ‘dnd the floors cover much space, the overhead-track 
system is highly advantageous, the men taking off the iron from the 
cupola spout in suspended ladles holding four or five times the amount 
four men could carry in shanks. Systems of this kind have proved 
great labor savers. 

Should we wander through the core room we would occasionally 
find a new device for automatically clamping the core boxes together 
for filling, thus doubling the output of the operative. Specially con- 
structed drying plates for intricate cores reduce their loss, and the 
losses incurred through castings which have to be scrapped. Well 
designed ovens allow a continuous replacing of the baked material by 
fresh lots, without interfering with the process in the least. Only 
on the question of core machines for green sand and reguiation cores 
of more intricate construction have we nothing satisfactory in the 
market. Here is a chance for the inventor with foundry knowledge, 
for the countless varieties of castings which could be reduced in cost 
by a moulding machine making green-sand cores ready to drop into 


TRAVELING JIB CRANES, TRAFFORD CITY FOUNDRIES OF THE WESTINGHOUSE, 
Wm. Sellers & Co., Philadelphia. 
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CRANE SERVICE FOR THE FOUNDRY. AUXILIARY AND JIB CRANES. 


Above is an electric auxiliary jib crane, transferable type for light work, installed by the 
Northern Engineering Works of Detroit in the works of the Buffalo Foundry Co. Be- 
low is a crane of similar type, by Alfred Box & Co., Philadelphia, in the new 
foundry of the General Electric Co., Schenectady, N. Y. 
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CORE MACHINE, FOR ROUND, HEXAGON, OR OVAL CORES, VENTED. 
Railway Speed Recorder Co., Kent, Ohio. 


their moulds, and thus replace the expensive baked article, would 
make such a machine a rapid seller. For the so-called stock cores 
which are now to be found in every foundry doing a jobbing busi- 
ness, machines are now on the market making a far better grade 
than ever came from hand work, and they turn out any diameter and 
length, properly vented. These stock cores are a great labor-saving 
institution, as a pattern maker need no longer be called in to make a 
iot of core boxes of various sizes for a casting, the blue print of which 
shows that a series of bolt holes are to be cored out. The moulder 
simply breaks off enough of the stock core to insert into the space 
left by the prints on the pattern, and the matter ends there. 

In the subsequent handling of the castings, after leaving the sand, 
we run across a variety of labor-saving appliances. In large foun- 
dries, especially those producing brass and bronze castings, we find 
gate cutters, and even band saws for cutting off the runners and 
sprues. The steel foundry goes even further and utilizes the cold 
saw for this work, formerly so very laborious when handled with 
hammer and chisel. For taking off fins and irregularities on the face 
of a casting the pneumatic chipping tool is doing wonders in the way 
of quick work. The emery wheel also is now applied not only to 
stationary grinding work, but by means of the flexible shaft it may 
be carried about the trimming room for touching up surfaces where 
needed. 

Taken all in all, the foundry has but few problems which have 
not been studied with a view of replacing hand work by labor-saving 
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OLIVER WOOD TRIMMERS, FOR THE FOUNDRY PATTERN SHOP. 

Manufactured by the American Machinery Co., Grand Rapids, Mich. 
devices. Yet in few foundries do we see many of them applied. In 
a manufacturing establishment the foundry is usually voted a neces- 
sary evil, and oftentimes we hear the accountants declare that the 
plant could buy the castings cheaper outside, were it not for the diffi- 
culty of getting prompt deliveries. When considered from the stand- 
point of the “union” shop, with the “shop committee” in cahoots with 
the foreman, or terrorizing him; the superintendent knowing very 
little of the art of making castings; the moulders putting up their 
self-constituted day’s work by two o'clock in the afternoon, and loafing 
about thereafter—the opinion above expressed is certainly correct. 
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THE DEVELOPEMENT OF POWER-DRIVEN 
CHINERY IN THE MINE. 


By E. H. Roberton. 


The mine is of particular interest in relation to labour-saving methods, because it was 
the cradle of the steam engine. Indeed, some of the early inventors seem to have thought of 
no use for steam power except in the pumping of mines. Now the range of useful and eco- 
nomical mining machinery is so vast that only its outline can be sketched and typical exam- 
ples illustrated. Mr. Roberton gives a condensed survey of the field and the principal 
directions of progress in the use of power machines in mining.—Tue EprrTors. 


O the mining engineer, 
the study of the devel- 
opement of mining ma- 

chinery and its influence on 
the conditions of the mine 
worker has been always full 
of absorbing interest. To look 
back on the days when our 
predecessors worked often in 
total darkness, and in daily 
hazard of their lives, is to ad- 
mire the untiring ingenuity 
with which the difficulties then 
experienced have been one by one surmounted and left behind. The 
mineral was entirely worked by hand, the pick and wedge being the 
principal tools used; sledges were used to convey the loaded baskets to 
the shaft, for rails were not then thought of; the mineral was carried 
up the shaft by means of ladders or perhaps a hand winch, or later by 
a horse whim or gin; ventilation was entirely neglected, with the result 
that only a very few acres could be worked from one shaft, owing to 
the foul and stagnant air existing in the workings. Such were the con- 
ditions under which the operations connected with the extraction of 
mineral from the earth were laboriously carried out, before the intro- 
duction of mechanical power into the various details of mining was 
attempted. 
The attention of the mining engineer was first turned towards 
labour-saving machinery by the necessity of finding a solution of the 
water difficulty. In earlier days pumping was eliminated as much as 
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HURRYING”’ COAL WITH STRAP AND CHAIN. 
From the report of the Royal Commission, 1842. 


possible by the use of natural drainage, a tunnel or adit being driven 
from the hill-side into the workings to enable the water to run out 
into the valley. This method was used for centuries, until at length 
the exhaustion of the surface deposits made the need felt for some 
means of draining workings that penetrated below the lowest level 
of the valley. Various devices were used, such as winding the water 
in buckets, or pumping by horse or water power, but these apparently 
only staved off the evil day. This point is the landmark in the history 
of mining at which steam ap- 
pears, the first practical 
steam pumping engine being 
Savery’s, invented in the year 
1698. small working 
model of this engine was 
shewn before the Royal So- 
ciety on June 14, 1699, by 
Captain Savery, who called 
it the ““Miner’s Friend.” Its 
action was precisely similar 
to that of the modern pul- 
someter, excepting that the 
valves were worked by hand. 
The pump consisted of two 
compartments alter- 
nately filled with water by 
suction, and emptied by the 
pressure of steam acting di- 
rectly on the surface of the 
water, and was said to be 
capable of raising water two 


COLLIERY WINDING ENGINE, COALBROOK- 
DALE, MADE ABOUT 1790. 
From Mr. Henry Davey’s paper before the Institu- feet for every pound pres- 


tion of Mechanical Engineers, sure in the boiler. This and 
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POWER-DRIVEN MACHINERY IN THE MINE. 


HALF OF A MODERN CONICAL WINDING DRUM, SHOWING THE INTERIOR FLANGES. 
Built by the Allis-Chalmers Company for the Atlantic 
Mining Company. 


some other early forms of the steam engine are shown on the follow- 
ing pages. 

The first piston engine to be used was built by Newcomen and 
Cawley, and worked at a mine near Wolverhampton. Improvements 


Size 25 feet 5 inches by 12 feet. 
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THE NEWCOMEN PUMPING ENGINE. FROM GALLOWAY’S “HISTORY AND PROGRESS OF 
THE STEAM ENGINE,” 1827. 
This represents the ‘atmospheric’ engine as improved by Smeaton, and shows the advance 
which had been made along this line at about the time Watt was engaged 
on his independent investigations. 
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in this type of engine were introduced by Smeaton, Watts, and Woolf. 
Thus was evolved the Cornish pumping engine, which is still in great 
favour with mining engineers, being especially useful where there is an 
excessive quantity of water to be dealt with. 

Since the introduction of the Cornish engine there have been many 
newer types of pumping engine placed on the market, devised mainly 


SOME OF THE EARLIEST FORMS OF THE STEAM ENGINE APPLIED TO MINING. 
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ELECTRICALLY DRIVEN SINKING PUMP. 


Anderson & Coolden, 


with a view to greater work- 
ing economy, or designed for 
some special purpose. For 
instance, in the operation of 
sinking, large feeders of 
water are often met with, 
and as this is often very 
gritty, special forms of 
pumps have been devised to 
raise it to the surface. These 
are designed with a view to 
great portability, and suita- 
bility for working suspended 
in a confined space, and also 
for the discharge of a large 
quantity of water relatively 
to the size of the pump. 

In the case of a mine which 
does not give out an exces- 
sive amount of water, that 
type of pump is preferable 
which is situated at the bot- 
tom of the shaft and derives 
its power from steam led 
down the shaft. Electricity 
can be used, and in many 
mines this is the power trans- 
mitted, but for large pumps 
steam is preferable unless the 
use of steam pipes is unde- 
sirable owing to the position 
of the pumps. 

It is probable however that 
for raising the water from 
sinking shafts electricity 
will supersede steam, owing 
to its eminent adaptability 
for the rapidraising andlow- 
ering of the pump, without 
the disadvantage of leakage 
of power through defective 
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POWER-DRIVEN MACHINERY IN THE MINE. 


CAMERON VERTICAL SINKING PUMPS FOR THAMES HAURAKI GOLDFIELDS, LTD., NEW 
ZEALAND. CAPACITY, 1,590,000 GALLONS A DAY. ; 


steam joints. For working pumps, too, near the face, and at a distance 
from the shaft, electricity is admirably suited. It has always been a 
costly process to keep the working faces dry when working to the 
dip. In flat and slightly undulating strata especially, the water collect- 
ing in the working face is a constant source of annoyance both to the 
mining engineer and to the working miner himself. The usual method 
of overcoming this difficulty has been either by the use of hand pumps, 
or pumps worked by a crank connected with the mechanical haulage. 
Electrically driven pumps, owing to their extreme portability, afford an 


ue 
931 


TYPES OF MINE PUMPING ENGINES, 


p is a hydraulic pump for Loamhead Colliery, capable of forcing 300 gallons a 
from a depth of 1,000 feet. 


Next is a triple-expansion differential pumping en- 
main-shaft pumping, 27, 40, and ‘66-inch cylinders, 8-feet stroke, 34-inch 
At the bottom is a compound differential pumping engine, South Staf- 


rdshire mine-drainage type, capable of raising 1,500 gallons a minute from 
a depth of goo feet. 


inch pumps. 


ps 


} 


Cylinders 45 and 76 inches, 10-feet stroke, 24- 
All are by Hathorn, Davey & Co., Ltd., Leeds. 
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excellent solution of this problem. Occasionally hydraulic, con 
pressed-air, or oil-engine pumps are used; the last named being as a 
rule unsuitable, since coal dust enters with the air into the carburettor 
and causes trouble. 


ELECTRICALLY DRIVEN UNDERGROUND PUMP, SOUTH DURHAM COLLIERY. 
Two three-throw ram pumps, 11 inches diameter and 18 inches stroke, each designed to raise 
500 gallons of water 400 feet at 28 revolutions; 95 amperes, 500 volts; by 
Ernest Scott & Mountain, Ltd. 

As the depth of mines increases, the water difficulty, in so far at 
least as coal or other stratified mineral is concerned, will tend to 
diminish, as the water does not readily penetrate through the lower 
strata, and after the shafts have been tubbed and made watertight 
there will be little water to contend with. In such mines however 
as proceed to depth, making at the same time large quantities of water, 
the problem of economical deep-mine pumping must be faced. To 
place the engine at the shaft bottom is out of the question, as beside 
the danger of the engine room being “drowned out,” the sectional 
thickness of metal required in a deep mine for the lower portion of 
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THE LOWER FIGURE IS AN “UNDERGROUND PUMPING ENGINE” AND THE UPPER FIGURE 
AN ELECTRICALLY DRIVEN THREE-THROW UNDERGROUND RAM PUMP. 


Both by Jos. Evans & Sons, Wolverhampton. 
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the rising main would be 
excessive. On the other 
hand, spear rods of great 
length working in the 
shaft would prove very 
unwieldy, and be a_ pos- 
sible source of weakness 
and danger. Probably a 
compromise between the 
two would serve best, the 
engine being placed in a 
chamber half-way down 
the shaft, pumping from 
the bottom to its own level 
by means of spear rods, 
and at the same time fore- 
ing the water from its 
own level to the surface. 

If the miner of the 
present day were asked 
what he considered the 
greatest improvement in 
mine methods _ effected 
during the past century, 
he would probably point 
to artificial ventilation. 
The miner cannot per- 
form good work where 
there is not good breath- 
ing air, and it is quite 
noticeable that in any dis- 
trict of a mine where for 
some reason or other the 
air becomes “slack,” the 
output per man immedi- 
ately diminishes. 

In the early days of 
mining, in mines where 
ventilation was not en- 
tirely neglected, natural 
ventilation was deemed EVANS SINKING PUMP. 
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sufficient; the differ- 


ence in temperature be- 
tween the internal and 
external atmosphere 
promoting a current of 
Siren air through the work- 
| pb ings. This of course 
was very feeble, but over the small areas 
then worked served the purpose of the miner fairly 
well. As the shafts deepened, and the area worked 
. became more extensive, ventilation was effected by 
| 
| 
| 
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Main Pumping Rugine 


placing a fire in the “upcast” shaft, which rarefied 
the air in that shaft and caused it to rise, its place 
being taken by air passing down the ‘“downcast”’ 
shaft, through the workings, and so to the “up- 
cast.” The furnace was at first simply slung in the 
shaft by chains, and drawn to the surface when it 
required replenishing, but later the more thorough 
method of placing a permanent furnace grating at 
the bottom of the shaft was substituted. 

This mode of ventilation was in 
vogue during the first half of the 
past century, 

and even now 
: is made use of 
many im- 
fportant 
DIAGRAM SHOWING APPLICATION OF A HYDRAULIC PUMP TO DIP mines. At a 


Pump 


WORKINGS. 1 

arge colliery 

The pump is driven by water taken from the foot of the rising column ~— © - 
of the main pumps. in the north 


of England, a furnace utilised in a pit drawing over 1,000 tons per 
diem creates a ventilating current of 100,000 cubic feet per minute, with 
a water gauge of 0.6 inch. 

The first attempt to construct machines for mechanical ventilation 
resulted in the production of reciprocating contrivances, being in fact 
huge air pumps. These, in order to produce anything like adequate 
ventilation, had to be made of enormous dimensions, and were pro- 
portionately clumsy. The excessive wear and tear of the recipro- 
cating parts and of the valves soon caused this type to be discarded, 
the only one obtaining any success being the Hartz blower. A rotary 
displacement fan, known as Root’s blower, attained some success in 
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UNDEKGROUND FURNACES FOR MINE VENTILATION. 
Situated at a depth of 400 feet. Each furnace is 8 by 4 feet. 
mine ventilation, but is now generally used for furnaces and smiths’ 
fires. The type of fan which has superseded all others is the centrif- 
ugal type, and at the present day over go per cent of ventilating ma- 
chines at work are of this type. 

The consumption of air in a mine is roughly gauged by the num- 
ber of men employed underground at one time, 500 cubic feet of air 
per minute being allowed for each man, and in the case of a gaseous 
pit, as many as 1,000 cubic feet per man per minute are needed. This 
excess is needed to dilate the harmful gases exuded from the coal, or 
generated by shot firing, and to supply air to the horses and ponies. 

Some idea will be gained from this as to the enormous capacity 
and power of a modern ventilating fan, especially in view of the great 
lengths of galleries requiring ventilation, the friction caused by the 
tortuous passage of air through an extensively worked area, such as 
is now served by one pair of shafts, being a very considerable item. 

Perhaps nothing has exercised more influence on the development 
of mining than the introduction of mechanical haulage. With its aid 
the mining engineer lays out, from one pair of shafts, workings over 
an extent that in the days of hand or horse haulage he would have 
declared impossible. So perfect is modern practice in this respect that 
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Spear rod 


Root’s Blower 


Exhaust air from mine ————» 


MECHANICAL VENTILATING APPARATUS. 
ittiiigigal THE TOP FIGURE IS THE GUIBAL FAN. 
Hartz Blower 
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POWER-DRIVEN MACHINERY IN THE MINE. 


RIEDLER AIR COMPRESSOR, BUILT FOR SIMMER & JACK, EAST PROPRIETARY MINES, 
JOHANNESBURG. 


Steam cylinders 34 and 56 inches, air cylinders 32 and 52 inches, stroke 60 inches; 8,040 cubic 
feet free air when running 58 revolutions; 120-pounds steam, 75-pounds air pressure; 
flywheel 26 feet diameter, 36 tons. Fraser & Chalmers, Ltd., London. 


the cost of underground conveyance of material has been reduced to 
less than 2d. per ton per mile. The arduous labour of dragging the 
mineral in a sledge along the underground passages was replaced by 
hand haulage over wooden rails, which in turn gave way to horse- 
haulage over iron rails. And now over the greater part of the work- 
ings rope haulage has taken the place of hand and horse haulage, and 
with the introduction of electrical and compressed-air locomotives, 
mechanical haulage bids fair to supersede both men and animals in 
every large mine. 

The earliest attempt at mechanical haulage was the simple con- 
trivance by which a number of full tubs descending an incline were 
made to draw up a similar number of empty tubs. by means of a rope 
passing over a puliey at the top of the incline. The first introduction 


ELECTRIC MINE HOIST WITH DOUBLE CONICAL DRUM. 


Driven by 150-horse-power direct or alternating-current motor. Denver Engineering Works, 
Denver, Col. 
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UNDERGROUND MAIN AND TAIL-ROPE ELECTRIC HAULAGE, TY TRYST COLLIERY. 


50 horse-power, rope-driven from three-phase motor; speed 5 miles an hour up a gradient of 
1 in 11; drums 5 feet in diameter and 2 feet wide. The upper figure shows the motor 
and driving end. Installed by Ernest Scott & Mountain at the Pochin Colliery 
of the Tredegar Iron and Coal Co., Ltd. 
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of power haulage was effected by an endless chain which passed in 
and out of the workings taking the tubs along with it. The chain 
soon gave way to the wire rope, which was found to be much lighter 
and more reliable, and is in great favour at the present day. Another 
very common mode of power haulage is known as main and tail-rope 
haulage, and consists of a “main” rope which draws a set of full tubs 
out of the workings, while a “tail” rope, of lighter make, attached to 
the end of the full set, passes round a pulley at the inbye end, and 
draws the empty set inbye, the empty set also pulling the other main 
rope in with it. 


ENDLESS-ROPE HAULAGE, ELECTRICALLY DRIVEN THROUGH WORM GEAR, 


The best practice in secondary haulage is to be found in some 
American mines, where the replacing of animals by locomotives is 
said to have reduced the cost of underground haulage by over 50 per 
cent. The drawbacks to the use of locomotives in mines are the 
necessity for using heavier and more carefully laid rails at the face, 
and the difficulty of lifting the motor on to the track in the event of 
its becoming derailed. The choice of power lies exclusively between 
compressed air and electricity, steam and oil being rejected on account 
of the heat and fumes generated. Compressed-air motors are useful 
in their cooling effect, and in adding to the ventilation of the mine. 
If working in large and fairly straight galleries, which allow of a 
capacious receiver being used on the motor, a pressure of 500 pounds 
is used, but if the workings are narrow and permit only of a small 
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receiver being used, the pressure is often as high as 2,000 pounds. 
The useful effect of these motors is nearly doubled by heating the air 
before passing it into the cylinders. 

The electrical underground locomotive has been in use in America 
since 1889, and at the present day it is estimated there are about 700 
at work. It has many advantages over the compressed-air motor, not 
the least being the simplicity of its construction and mode of operation. 
A comparison of electrical and compressed-air locomotives shews that 
for a given tractive power the former occupies a considerably smaller 
space, its length being four-fifths, and its cross section one-third 
that of the latter, while of course the distance over which the former 
can run is indefinite, the latter being limited to its air capacity. 

It is probable that in the near future one of the chief factors that 
will make for the developement of our mining industries, especially 
of the coal industry, and for cheapening the cost of production, will 
prove to be the increasing use of labour-saving machinery in the actual 
working of the mineral. 

In the early days of mining, before gunpowder was thought of as 
an aid to the worker, all work, even the 
most difficult stone work, was done with 

with picks and wedges. An 
excellent example of what 
could be done by 

means of these sim- 

ple tools 

alone is to be 


ELECTRIC MINING LOCOMOTIVE, OF 25 HORSE POWER. 
Ernest Scott & Mountain, Ltd., Newcastle-on-Tyne. 


A MODERN MINE HOISTING ENGINE. 
Whiting hoist, as built for South Africa by the Allis-Chalmers Co., Chicago. 


A PARTIALLY CONICAL (INTERNAL ) AND PARTIALLY CYLINDRICAL WINDING DRUM. 
R. Daglish & Co., St. Helen's, Lancs. 
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PASSAGE INTO SEATON SLUICE HARBOUR, NORTHUMBERLAND, CUT THROUGH THE 
SOLID ROCK WITHOUT THE AID OF EXPLOSIVES. 


seen in Northumberland in the old harbour of Seaton Sluice, now dis- 
used, the passage into which was cut out of the solid rock without the 
aid of any explosive whatever. 

So late as the year 1810, according to a work on coal mining 
written about that time, the wedge and mallet were the means used 
to force down the coal, which was then placed on corves, or baskets 
made of hazel twigs, and drawn by hand, either on a sledge or upon 
a “train road,” to the shaft. Since that time horses and machinery 
have replaced manual labour in the haulage roads, wedging has been 
entirely superseded by the use of gunpowder or other explosive, but 
the arduous task of “undercutting” the coal is in most collieries still 
performed by hand. 

Drilling machines worked by power derived from electricity or 
compressed air have for a considerable time been in favour in metal 
mines in all parts of the world, but in coal mines hand drills are still 
used, probably owing to the softness of the coal and coal-bearing 
rocks, compared with the older rocks that are tunneled through in 
metal mines. 
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The earliest attempts to make a machine that would take the place 
of the miner’s pick date from the middle of the last century, but it is 
only in recent years that such machines have come into general favour. 
The great strides made in electrical engineering, and the increased 
use of compressed air, are no doubt mainly responsible for the grow- 
ing extent of their use. 

Of these machines there are two main types—the pick or punching 
machine, and the cutting machine, the former being intended to imi- 
‘tate the action of the miner’s pick, while the principle of the latter 
‘is a revolving disc, chain, or bar. In England the chief element of 
opposition to their use has been undoubtedly the cheapness of manual 
labour, but in the bituminous coal districts of America the high price 
of labour has enabled coal-cutting machinery to more than hold its 
ground, in spite of the natural difficulties encountered arising from 
the highly inclined strata. 

The power which seems to be generally best adapted for consump- 
tion in operating mining 
plants is electricity. The 

simplicity of design, 
the rotary motion and 
absence of dead 
points, the ease of 
control, and ex- 
treme port- 

ability, as also 


BOX ELECTRIC PERCUSSION ROCK DRILL. 
Denver Engineering Works Company, Denver, Col. 
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DISC TYPE, ELECTRICALLY DRIVEN COAL CUTTER. 


Disc 5 feet 6 inches in diameter; 25-horse-power motor. Ernest Scott & Mountain, Ltd., 
Newcastle-on-Tyne. 


the high efficiency which is now obtainable over a modern electrical 
installation, constitute the electric motor the agency par excellence of 
which the mining engineer may ask aid. Changes and extensions may 
be quickly made, and the conducting wires can be carried through the 
most tortuous passages of the mine—qualities which immediately place 


it above steam and compressed air. The efficiency too, where the 


ELECTRIC BAR COAL-CUTTING MACHINE, 


In the upper view it is adjusted for over-cutting; in the lower, for under-cutting. Mavor & 
Coulson, Glasgow. 


{ 


- A MODERN MINE. SHAFT HOUSE, HEAD FRAME, AND ENGINE HOUSE, CROWN 
REEF MINES, JOHANNESBURG. 
uetne incline equipped with balers for unwatering the mine after the Boer war. Round 


ropes, rolled-steel-plate drums, loose on main shaft and connected thereto by powerful 
* band friction clutch. Built by Wellman-Seaver-Morgan Co. 


A MODERN AIR-COMPRESSOR PLANT. 


$064 cable feet free air at 68 revolutions; 75 pounds air pressure with 120 pounds steam, 
keted steam and air cylinders. Fraser & Chalmers, Ltd., Erith, England. 
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THE UPPER PICTURE SHOWS THE JEFFERY ELECTRIC COAL-MINING MACHINE READY 
TO START; THE LOWER THE JEFFERY ELECTRIC COAL DRILL AT WORK. 


948 


POWER-DRIVEN MACHINERY IN THE MINE. 


COMPRESSED-AIR POWER COAL DRILL. 


Weight 170 lbs.; effective air pressure 60 lbs.; Jeffrey Manufacturing Company, Columbus, 
Ohio. 


transmission is over some distance, is much greater than either steam 
or compressed air. Electricity can be used as the motive power for 
every operation in mining, and in one mining district—Cripple Creek, 
Colorado—is the only power used, being derived partly from steam 
and partly from water power. 

Taking a comprehensive view of the influence that machinery 
brings to bear on the working of a mine, one is struck with the general 
idea of thoroughness of system and method that seems inseparable 
from its use, and which will undoubtedly have its effect not only in 
the attainment of greater economy in production, but also in the not 
less desirable result of lessening the danger to life and limb, and 
materially diminishing the number of accidents to which, alas! all mine 
workers are liable. 
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MECHANICAL AUXILIARIES TO THE ECONOMY 
OF THE FIREROOM. 
By Reginald Pelham Bolton. 


As the use of mechanical power is the great source of labor economy, the power plant 
itself should certainly be an example of the best practice in economical working. Any use- 
less expenditure of labor or of money there places a burden upon every unit of the output of 
the establishment, of whatever kind those units may be. And Mr. Bolton’s discussion brings 
out very clearly the point that every extension of the use of mechanical appliances in the 
fireroom not merely improves the physical conditions of the work, but demands higher mental 
qualities in the worker. It is a characteristic manifestation of the effect of labor-saving 


machinery.—Tue Epitors. 
HILE it is fortunately common to find an intelli- 
gent attention devoted to the subject of types 
and designs of boilers, it is unhappily the fact 
that the general arrangements attendant upon 
the installation of boilers are, in a large number 
of instances, afforded relatively scant consider- 
ation, in general being abandoned to the deciding 
circumstances of location and to limitations im- 
posed by other apparatus. 
The cost of power production is not all a ques- 
tion of fuel. With it are inseparably connected the costs of burning to 
proper economy and of handling the fuel. The responsibility for 
ignoring these matters lies, remarkable to say, at the door of owners of 
such apparatus. It is rather an illustrative fact that the initial cost 
of a boiler plant is about equivalent to its coal consumption for one 
year, and this statement may serve to enforce the importance as well 
as to indicate the possibilities of economy in all matters connected 
with it. 

Assuming the purchase of boilers of good form, which contain all 
desirable elements for the absorption of the heat evolved beneath 
them, it still remains necessary, in order to complete the effectiveness 
of their operation, that the boilers should not be placed at a disad- 
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BABCOCK & WILCOX CHAIN-GRATE STOKERS, PINKSTON 
CORPORATION TRAMWAYS. 


INSTALLATION OF UNDERFEED STOKERS IN DEPARTMENT STORE OF MARSHALL FIELD 
& CO., CHICAGO. 
The Underfeed Stoker Co. of America, Chicago, III. 
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vantage as regards draft, access, handling, and cleaning. Thus, in 
any given condition of position, a decision on the adoption of a type 
of boiler would properly be based not merely on its interior design or 
constructive features, but on its adaptation to the location. It is hardly 
too much to say that there is, for any given arrangement of space, a 
particular form of boiler that is most suitable. 


AN INSTALLATION OF BENNIS STOKERS FITTED TO INTERNALLY FIRED BOILERS. 


While the elementary conditions require simply the conveniences of 
handling firing-tools, of drawing tubes, and of access to fuel, it is sur- 
prising how often boilers are placed without regard to even such simple 
requirements. The difficulties encountered in the provision of proper 
space for such purposes in many buildings are easily to be understood, 
but many of them disappear when considered in connection with one of 
the many special types of boilers. But the class of advisers usually 
employed by owners of such property—namely, the architects of build- 
ings, who endeavor to solve such problems under the limitations of 
their acquaintance with boiler construction and performance—are, 
unfortunately, extremely numerous. They look at the matter with the 
nonchalance of the uninformed, and with the customary confidence of 
the most self-confident and self-important professional element of any 
and all ages. Their misguided clients by thousands pay the daily toll 
of unnecessary waste and extravagance, imposed upon them by their 
own folly in employing architects, instead of engineers, to decide how 
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coal shall be burned to advantage. The man who should call in his 
tailor to decide on his diet would be considered lacking in intelligence, 
but the owners of property are legion who unthinkingly pay to archi- 
tects one-twentieth part of its cost to decide, proportion, locate, and 
limit apparatus actively engaged in eating up their personal assets. 

As regards the type of grate and available draft, some decisions 
are made as surprising as those before referred to. After his plant is 
installed, it is comparatively rare that a producer of power has taken 
the trouble to ascertain by comparative test the really suitable class 
of fuel for his special conditions. Much of such investigating work 
awaits the engineer in the future. 

The multiplication of boilers in one place immediately involves 
increase of distance from the fuel store, and also introduces the prob- 
lems of their relation to one another and to the source of draft. Very 
wide variations are to be found in the arrangements adopted. The 
most general system is to set batteries facing one another, thus making 
a central fireroom. This does not possess all the advantages which 
appear on the face. Practically as much space should be available in 
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TRAVELING LINK GRATES, KAW RIVER POWER HOUSE OF THE METROPOLITAN STREET 
RAILWAY, KANSAS CITY, MO. 


Green Engineering Co., Chicago, IIl. 


ge 


DIAGRAM SHOWING ARRANGEMENT OF BOILERS FACING, AND THE POSSIBILITY OF THE 
MORE ADVANTAGEOUS BACK-TO-BACK SETTING IN THE SAME SIZED BOILER ROOM. 
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the central fireroom as in two separate rooms, otherwise the men firing 
opposite boilers are liable to interfere with one another. I have fre- 
quently heard this complaint made by firemen, and in such rooms also 
the heat radiated from the fronts and fires of both batteries often 
renders the temperature of the room almost unendurable. 

Boilers so designed that they could be set back to back, would lose 
less in radiation. Such arrangements are more common in Europe. 
The Popp air-power station in Paris is a good example. Here the 
boilers set back to back, and each fireroom is light and 1s ventilated 
naturally—elements counting for much in the amount and character of 
work done by the firemen, who seem commonly to be regarded as a 
class of men capable of doing effective work of a character which 
peculiarly requires intelligence, under conditions of darkness, filth, and 
heat, which wouid be scouted as ridiculous if applied to any other class 
of labor. Especially is this the case in firerooms on shipboard. Taking 
into account the fact that a fireman not only stands for a labor cost, | 
which in New York amounts to $720 per annum, but that he may 
directly handle as much as $10,000 worth of his employer’s property, 
the results of which his carefulness, ability, and even his state of 
health, may largely affect—it would seem as if more attention should 
be paid to the conditions under which these employees work. On the 
contrary, in a very large station the manager quite recently told me 
that they picked up firemen anywhere and let them go ahead and fire 
in their own way, keeping some control of the results by retaining the 
handling of the draft of each boiler in the hands of a water tender. 
This illustrates the process of reduction of the fireman to a mere shov- 
elling machine, with just sufficient knowledge to be able to tell when a 
hole is showing in the fire, and not enough judgment to avoid unneces- 
sary opening of the fire door. 

In all other trades some system exists of training men to their 
work. But in this, the most elementarily important craft, the men 
are allowed to pick up the knowledge hap-hazard, one by shipping 
on a vessel burning soft coal burned under furious forced drait— 
another in a saw-mill shovelling sawdust, wood, and coal alternately— 
another in a hard-coal battery, and so on through the gamut of possible 
variations of fuel and draft. A school of training for firemen would 
present a large opportunity of advantage, and its graduates should 
find great openings for advancement. When special results are to be 
obtained from a boiler, it is customary to find an expert fireman em- 
ployed, whose ability not infrequently has attained results unattain- 
able by the ordinary employee. What one such man can do might just 
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VICARS’ STOKERS APPLIED TO LANCASHIRE BOILERS, POWER STATION OF THE HULL 
CORPORATION TRAMWAYS. 


as well be done by others. Yet owners frequently express hostility to 
the employment of such a man on boiler-economy trials, designating 
their work “fancy firing,” and belittling the results. The lesson 
afforded to the regular employees is sometimes ignored—more rarely 
accepted. 

There are probably more than three thousand men employed in 
New York city alone in shovelling coal into fires, so that the oppor- 
tunity for improvement is great. This state of affairs is one of the 
chief reasons for argument in favor of the adoption of automatic 
apparatus, which are almost to be characterized as legion. It would 
not be possible within the limits of this article to enter into an analysis 
of their respective merits and advantages. The main features devel- 
oped by the experience of users seem to be that the use of automatic 
stokers is advantageous in installations in continuous and regular use, 
but that where fuel varies in character and in quantity required to be 
burned, hand firing still shows advantages. The result in some 
large installations, where the load is variable, is that automatic stokers 
are utilized in a certain portion of the plant, affording a practically 
fixed output or within moderate limits of variation, and hand firing 
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is utilized on the remainder of the battery for variable and for emer- 
gency output. This result is much the same as has been experienced 
with all other forms of automatic apparatus, which leave, after all, a 
certain use for manual labor. 

In the adoption of automatic stokers it does not necessarily follow 
that the fuel must automatically be supplied to them. There are, of 
course, many cases where this cannot be done, and the employment 
of firemen or coal passers is continued, to lift the fuel to the feeding 
hoppers. In large modern installations, however, the mass of fuel is 
elevated and stored in quantity, and arranged to be delivered by grav- 
ity to the desired point. For such work the smaller sizes of anthracite 
are peculiarly adapted, especially in what may be called “interior 
installations”—those inside dwellings and factories. 

Automatic firing has certainly a pleasing aspect as a general propo- 
sition, but has produced quite as large a crop of disappointment as of 
satisfaction. This has been due largely to the lame method of adapta- 


AN INSTALLATION IN THE BOILER PLANT OF THE SUPERIOR SHIP-BUILDING CO., WEST 
SUPERIOR, WIS., BURNING RUN-OF-MINE COAL. 


Duluth Stoker Co., Duluth, Minn. 
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tion of apparatus on the responsibility and recommendation of pa- 
tentees and manufacturers, and owners of plants have in many instan- 
ces only themselves to blame for accepting the seductive proposals 
blandly made to them by insinuating agents, without taking some 
technical advice. There are stokers and stokers, some of them utterly 
unsuited to conditions which would produce excellent results with 
other types. It is quite certain that in one, if not more, of the great 
power houses in New York, stokers are working at a loss, and a 
visit to the rear of their boiler batteries and a climb over the piles of 
burned-off grate bars, will bear testimony strongly in favor of this 
view. 

One power house has stokers which are expected to work on hard 
or soft coal, as it may happen to reach them. Another has, as above 


INSTALLATION OF COKER STOKERS, BRISTOL ELECTRICITY WORKS. 
Meldrum Bros., Limited, Atlantic Works, Manchester. 
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PROCTOR’S SHOVEL STOKER APPLIED TO FOUR EIGHT-FOOT LANCASHIRE BOILERS, NEW 
HYDRAULIC STATION OF NORTHEASTERN RAILWAY, MIDDLESBORO. 


The stokers are fitted with a complete coal-handling plant, delivering coal automatically to 
the stoker hoppers by elevators and conveyors. Proctor, Burnley, Lancs. 


mentioned, cut the difficulty by installing stokers under only one-half 
the plant. These are plants designed under the “committee” system, 
in which a number of engineers are brought together from different 
parts of the country and are directed to settle in concert the various 
questions of type, design, and economy. The vital details are worked 
out by the cheap staff of the corporation. This method produces the 
diverse and often confusing arrangements which can be compared by a 
trip from 38th street to the Harlem. It is natural that in such hap- 
hazard combinations, the stronger will dominates the weaker, and 
therefore, in the work of one such committee may be seen the domi- 
nance of Cincinnati or Chicago, and in another that of Boston or 
Baltimore, while the underlying local conditions have to take a 
back seat. 

It is interesting to observe the effect of these sporadic efforts of 
great corporations to avoid placing responsibility on one man’s shoul- 
ders, and above all to evade the cost of employing experts on details. 

A common allowance of labor for the purpose of firing is to allot 


959 
4 
q 


THE ENGINEERING MAGAZINE. 


AN INSTALLATION OF HODGKINSON’S STOKERS AT THE NEW SALFORD ELECTRIC-LIGHT 
STATION, 


James Hodgkinson, Salford, Manchester. 
one man to a rating of 500 horse power. This a very variable quan- 
tity, since that capacity may, under conditions of economy or extrava- 
gance, require the burning per hour of 1,500 or 2,500 pounds of 
coal, a difference of nearly two to one. Marine practice allots 
a man to 54 square feet of fire-grate surface—an attempt to pro- 
vide a man to three ordinary furnaces of an interior-fired return- 
tubular boiler; but here again conditions vary so greatly that the area 
so allotted may require the handling, under conditions of forced or 
moderate draft, of quite as great a difference in material. So that in 
making any comparison with the use of automatic stokers the particu- 
lar conditions must be examined. On an assumed basis of the employ- 
ment of six men to 3,000 horse power, handling, say, from 9,000 to 
11,000 pounds of coal per hour, the use of automatic stokers may, with 
the same economic results, be taken to save 1/5 of the labor bill when 


________________ 


THE ECONOMY OF THE FIREROOM. 


061 


the men are still employed to feed the coal to the apparatus. With the 
use of automatic coal-conveying apparatus or delivery by gravity to the 
stoking hoppers, the labor would be reduced to that of twomen. They 
should however, be of a better paid (because better informed) class, so 
that the relative reduction in terms of wages would be approximately 
only about one half. This matter settles itself in large cities, where the 
firemen are under any circumstances required to be licensed. More 
exactly figured, the comparison works out as follows, on a plant in 
which I have had the opportunity of making a close comparative obser- 
vation and calculation of the costs under mechanical and hand-stoking 
methods of firing. 

The plant consists of 3,000 boiler horse power, evaporating just 
over 9% pounds of water from and at 212 degrees, per pound of dry 
coal, and when fully occupied the men may handle, with 2 per cent. of 
moisture in the fuel, a weight of about 11,000 pounds per hour. Such 
a battery would consist of, say, 10 units of 300 horse power each, and 
under New York city conditions, with natural draft, would have from 
600 to 850 square feet of grate surface. 

The operating force required for a 24-hour load service, 12 hours 


day load with easy firing at night on three to four boilers, 10-hour 
shifts, is as follows :— 


I.—Hand firing. 


Wages. 
Two men, I p. m. to 10 p. m., clean fires at 8 p. m., oneat$ 720 
and one, being a leading fireman, at 800 
Two night firemen, keep steam I0 p. m. to 8 a. m. 
and clean fires before 8 1,440 
Four firemen, come on 8 a. m. to 6 p. m., and 
clean fires 12 and 4 2,880 
Water tender on duty 8 a. m. to 6 p. m. 840 
Three coal passers, 6 a. m. to 6 p. m. 1,512 


The arrangement gives :— 


Four men and water tender from 8 a. m. tol p. m., 
when moderate load is required. 
Six men from I p. m. to 6 p. m.—heavy load. 
Two men from 6 p. m. to 10 p. m.—decreasing load. 
Two men from 10 p. m. to 8 a. m.—night load. 


Total wages per annum 


$8,192 
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II.—Automatic Stokers, hand-fed. 


With automatic stokers the same class of labor must be employed, 
as the men must be licensed firemen. Two men must be kept on at 
night in case of accident to one. Night work and day work reduced 
to lifting coal to hoppers; no cleaning of fires. 

Wages. 
Two men, I p. m. to 10 p. m., as above $1,520 
Two men, 10 p. m. to 8. a. m., as above 1,440 
Two men, 8 a. m. to 6 p. m., as above 1,440 
One water tender 840 
Three coal passers, as above 1,512 
This arrangement gives four men between I p. m. 

and 6 p. m. 


Total wages per annum $6,752 


Add part of engineer’s wages in maintenance of stok- 
ing apparatus, say, one-third of an assistant 
engineer's, $320 
Interest on cost of stokers, say, $10,000 at five per cent. 500 
Depreciation and replacement of bars, say 680 


Total $8,252 


Thus the combination of circumstances and of requirements here 
shows a loss by the mere adoption of automatic stokers. 

It would be argued however, by exponents of such apparatus, that 
the stokers would enable less boilers to be operated at a higher rate 
of evaporation and that this would reduce the labor involved. But 
against this view must be considered the fact that the labor of coal 
lifting is already enlarged by the increased heights to which, in most 
such apparatus, the fuel must be lifted to the hoppers. Further, even 
were the total coal labor considerably reduced, it would not, in such 
a plant as this, permit a further reduction of labor, because the security 
of a large battery and the increase of maintenance of the supply 
demands the attendance at all times of not less than two men. 

The results to be effected by the addition of these stokers of coal- 
handling apparatus or gravitating arrangements puts a better com- 
plexion on the question, because it immediately dispenses with the 
services of two out of three coal-passers costing $1,512 per annum, the 
third being necessarily retained for handling ashes out of the fire- 
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RONEY MECHANICAL STOKERS, ooTH STREET POWER HOUSE, METROPOLITAN TRACTION 
co., N. Y¥. 
Westinghouse, Church, Kerr & Co., N. Y. 


INSTALLATION OF TRIUMPH STOKERS AT THE NEW CORPORATION ELECTRICITY-SUPPLY 
STATION, HYLTON ROAD, SUNDERLAND, DURHAM. 
Triumph Stoker, Limited, Ransomes & Rapier, London and Ipswich. 
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4,000-HORSE-POWER LOILER INSTALLATION FITTED WITH ROSS STOKERS, CLARION MILL 
OF THE NEW YORK & PENNSYLVANIA CO., JOHNSONBURG, PA. 
room. Furthermore, as there is now no labor for the firemen, no more 
than two need at any time be kept on duty, and of these the water 
tender will answer for one during his hours of duty, so that we get by a 
re-distribution of labor :— 
One water tender, 8 a. m. to 6 p. m. $ 840 
One fireman, 4 a. m. to 2 p. m. 720 
p. m. to 12 midnight 720 
, 5p. m. to 4 a. m. 800 
One coal-apparatus tender 7 a. m. to 7 p. m. 600 
Interest, replacement, and depreciation on automatic 
stokers, as above 1,180 
Interest and depreciation on coal-handling apparatus, 
at 12 per cent. on $6,000 720 
Proportion of engineer’s wages, say one-fifth of $960 192 


39 


$5,772 
This shows an attractive saving of $2,480 per annum, or about 


4% per cent. of the total cost of the plant, and a similar proportion 
of the coal bill. Therefore if the physical conditions of the situation 
of the boiler room permitted the use of the coal-handling plant, then 
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the use of automatic stokers would be, in this case, desirable. As a 
matter of fact, in the particular plant from which I have drawn this 
illustration, considerable physical obstacles existed, and there was a 
further objection on the part of the owners to the possible vibration 
or noise from the use of such apparatus below their building. 

I am free to admit that in much larger boiler plants, the minimum 
labor element would bear a less proportion to the whole, and conse- 
quently relative economies would be greater. Therefore, it is prob- 
able that the point at which a hand-fed system of automatic stoker 
will show an economy in labor, will exist in a battery of some propor- 
tion exceeding 3,000 horse power. 

Undoubtedly much economy in the betterment of evaporative 
results has been obtained in many instances by the application of auto- 
matic stokers, but it should be demonstrated, before crediting this 
result to the apparatus, that the same amount of improvement might 
not have been effected in other directions. Thus, it will be observed 


AMERICAN STOKERS, UNDERFEED SYSTEM, AT THE HOMESTEAD MILLS, CARNEGIE 
STEEL CO., UNITED STATES STEEL CORPORATION, PITTSBURG, PA. 
American Stoker Co., N. Y. 
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by a comparison of some of the claims of, and of the tests run upon 
automatic firing, that they usually attain high results by running up 
the output of the boiler, or in other words by working it over its 
“rated” capacity. There are numbers of boilers which could be 
improved in their performance by the same treatment under hand 
firing, because the “rated” capacity is in just so many instances 
“under-rated,” by reason that the “rating” ignores the fuel and draft 
conditions. 

When the conditions admit of the gravitation of the fuel to the 
fire room, and of the gravitation of the ash and clinkers to receptacles 
below, a very ideal condition is reached, removing the cost of labor 
in handling, and eliminating much of the unintelligent class of labor 
from the installation, but introducing the new element of the employ- 
ment of men capable of handling motive machinery. Such mechani- 
cal additions to the fire room tend to increase, in the form of coal 
crushers, forced-draft systems, coal and ash hoists, and mechanical 
tube cleaners. For much of the work of the fireman and coal passer, 
is substituted a percentage of the steam power raised. 

An element of large capability of economy which is in wide use 
on shipboard, is not yet much availed of on land, viz., the use of heated 
forced draft, which in the hands of skilled operators affords consider- 
able future possibilities. It may here be mentioned that systems of 
forced draft by steam jets or by fan, are liable to misuse by ignorant 
firemen, even to the extent of throwing upon their fellow laborers part 
of their own share of work. The common system of connecting all 
boilers of a battery together, affords no opportunity of comparing 
the work of one fireman or one boiler with another. It is not uncom- 
mon to see conditions where one boiler is doing no work at all, while 
its neighbor is forced over its rating. 

All these considerations lead back to the fundamental requirement 
of human intelligence in the fire room, and the need for such intelli- 
gence is not lessened by the march of modern improvement, but rather 
increases. There will not be, even with a much more general adoption 
of automatic apparatus in the smaller class of installation, any less 
need for knowledge on the part of firemen, or even of the more 
mechanical attendants upon modern automatic apparatus. 

Courses of study in firing and kindred subjects could with advan- 
tage to the community at large, be established by our colleges. It is 
a subject which directly and greatly affects the pocket, as well as the 
resources of the nation. 


THE RELATION OF ELECTRIC INVENTIONS TO 
HUMAN ACTIVITY. 


By Louis Bell. 


It is plainly impossible even to list the myriad special applications of electricity. Dr. 
Bell therefore discusses only the great fundamental inventions, but with rare discrimination 
in apportioning their influence, and with even rarer interest in the presentation of the sub- 
ject.—Tue Epirors. 
NE is very apt to confuse the bearing of inventions 
upon human affairs by mistaking inventions of 
convenience for those that produce a deep and 
lasting effect upon civilization through profound 
changes in the efficiency of industry. The in- 
ventions which directly increase the scope of a 
man’s efforts, mental or physical, stand on a very 
different plane in relation to the world’s progress 
from those which merely give him new luxuries 
or employments. Viewed in this perspective, the 
advances of the nineteenth century take on an appearance altogether 
different from that which they present at a casual glance. 

We live, for better or worse, in a work-a-day world, and those 
evolutionary changes are most effective which diminish the effort re- 
quired for producing necessities and thus set free time and activities 
for racial progress. No people ground down by eternal toil can ad- 
vance rapidly, mentally or physically—least of all, spiritually. The 
effect of the inventions of the last century in liberating human energy 
for use in general progress has been tremendous, and in this great 
work the electrical advances of the latter half of that century have 
played an important réle. © 

Yet they have a certain scintillant quality that tends somewhat to 
exaggerate their real effect upon civilization as a whole. For example, 
no electrical invention has produced results so deep and far-reaching 
as the locomotive or the steam boat, and very few have reached the im- 
portance of the power loom or the sewing machine. Very possibly 
the importance of the former pair may not again be equalled for 
centuries to come, and it is altogether improbable that the present 
century will equal the past one in its achievements, so far as funda- 
mental inventions are concerned. We shall see numberless scientific 
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discoveries and inventions of convenience. A type of the latter class 
was the invention of photographic processes. 

The first notable electrical invention of the nineteenth century 
was the electromagnetic telegraph. The story of the struggles and 
triumph of Morse and of his associates is a dramatic one, and the final 
result, girdling the earth with cables and covering it with a network of 
communications, has had an immense effect in improving the mechan- 
ism of commerce and facilitating the distribution of industrial output. 
Yet this involves only an indirect effect on the conservation of human 
energy. It would be very interesting to know the actual number of 
separate persons who send and receive telegrams yearly, but the total 
would probably be surprisingly small, and of the telegrams sent only a 
rather small proportion would prove to be of such a character as not 
to be replaceable by letters without any industrial or material loss. Of 
the value of telegraphy in the dissemination of news there is no doubt, 
and yet it would be hazardous to say that anyone is sensibly wiser, 
happier, or richer for knowing within six hours the repulsive details 
of a massacre in Macedonia or a lynching in Oklahoma. 

But the electromagnetic telegraph, although from the purely 
industrial standpoint it fails of being an invention of the highest rank, 
still was a tremendously potent factor in electrical advancement. It 
was the first brilliant success in the applications of electricity, and it 
stimulated research to an extent that can hardly be realized by those of 
us who belong to a later generation. Telegraphy was the first, and for 
years the only, school of electrical science, and its graduates were in 
no small degree the moving force in later improvements and discover- 
ies. And telegraphy itself called forth inventive talents of a very high 
order. Edison’s work on the “ticker” and the “quad” would have 
given him a conspicuous place among the great inventors of the cen- 
tury even if he had accomplished nothing else. 

Telegraphy was the one vital stimulus of electrical science for at 
least a quarter of a century. And then came that epoch-making 
and incomparable improvement, the invention of the dynamo electric 
generator. Like many another great invention, it can fairly be ascribed 
to no single person, although the names of Siemens and Gramme will 
always be those most intimately connected with its history. 

The dynamo gave at last the power of obtaining electrical energy 
in any required quantity by a direct transformation of mechanical 
energy. It made it possible to draw without limit on the 
eternal forces of nature for energy in its most versatile form. 
Without the dynamo, no serious industrial use could be made of elec- 


SAMUEL F. B. MORSE. 1791-1872. 
Studied art under Benjamin West, and was one of the founders of the Nationa] 
Academy of Design. Began work on the electro-magnetic telegraph in 1835, and 
established the first line, by United States Government aid, in 1844. 
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tricity ; with it, the whole mighty growth of the electrical arts became 
almost a matter of course. Before the change could be realized, 
the laboratory experiments of a quarter of a century became fully 
commercial enterprises, and struck out new arts. Sooner or later the 
fruits of research are always reaped by humanity, and in this case the 
harvest was incalculably great. 

The reversibility of the dynamo was a corollary of its invention, 
and the electric motor, the most striking recent addition to industrial 
powers, quickly made its way into the world’s workshops. It took a few 
years to bring the world to a realization of what the electric motor 
could do, but from those first experiments at Sermaize in 1878 has 
come an industrial force that can hardly be overestimated. The names 
of Chrétien and Félix are today half forgotten, but they should be 
blazoned high as the pioneers in the utilization of electric power in both 
stationary and moving motors. Others had talked and experimented 
and built models—Chrétien and Félix did the thing itself, in a practical 
way and for a practical purpose. Aside from all its facility of applica- 
tion, and its marvellous adaptability to labor-saving methods and 
mechanisms, the electric motor has given mankind the power of con- 
trolling and utilizing natural forces in the industrial arts. 

The continual draft on the world’s fuel supply, which even now 
menaces the permanence of industries, cannot be checked save by the 
utilization of permanent natural sources of energy—water power, and 
wind power, and sun power—in lieu of the limited and stored energy 
represented by coal. And such utilization today practically depends 
upon the electric motor. The centers of human industry at the present 
time are in regions depending upon fuel, not only for their supply of 
energy, but for their very habitability. Mankind is like a reckless 
spendthrift throwing to the winds his heritage of energy and sooner 
or later—perhaps sooner than we think—the end must come. Then 
must ensue a world struggle for the maintenance of the conditions of 
existence, and the only hope will lie in the natural powers that, arising 
in the last resort from solar radiation, will last until the sun grows cold. 

But before the electric motor began its momentous career there 
came, almost like a thunderbolt out of the clear sky, an electrical inven- 
tion so startling and sensational in its character, so brilliant in its con- 
ception and of such prodigious usefulness in its results, that it will 
probably be written down in history as the most striking single inven- 
tion of a century almost uniquely productive of marvels. The speak- 
ing telephone occupies a place quite by itself. It comes nearer to black 
magic than anything of human devising since the dawn of history. 
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MICHAEL FARADAY, F. R. 5S. 1791-1867. 


From Phillips’ portrait, National Portrait Gallery. Copyright by Walker & Cockerell. 


Famous for his work in experimental chemistry, electricity, and magnetism. While his work 
was exclusively in pure science, he laid the foundations on which the later inventors 
based their practical discoveries and industrial applications. 


971 


972 THE ENGINEERING MAGAZINE, 


As an energy-saving device the telephone far outranks most in- 
ventions classified as great. Within its own particular sphere of use- 
fulness—the saving of time in necessary communications—it is incom- 
parably more efficient than the telegraph, since it can accomplish in a 
three-minute conversation more than could be done by the interchange 
of half a dozen telegrams extending over a couple of days. More than 
this, it has an immense value in local communications which are with- 
out the field of telegraphy. Aside from its importance in saving the 
time of business and professional men to an extent which can hardly 
be calculated, it also takes a very high rank as an invention of conven- 
ience, in facilitating general communications of purely personal inter- 
est. It bears a relation to that part of industry which does not directly 
depend upon manual effort comparable only to the substitution of auto- 
matic machinery for hand work, and in its relation to the industries 
and methods of a complex civilization it should perhaps take place 
as the greatest single invention, aside from printing and the railroad. 

In case of the telephone it is possible to get an approximate idea 
of the extent to which it is used in everyday affairs. In the United 
States alone there are in regular use close on to two million telephones, 
so that it would probably be well within bounds to say that ten million 
people come within their sphere of influence. As many more may 
probably be reckoned as occasional users of telephones, so that the 
sum total rises to twenty or twenty-five per cent. of the whole popula- 
tion. This is the more remarkable as the telephone is unrelated to the 
ordinary labor-saving devices which one naturally expects to find in 
very extensive use. It does not, of course, reach to the very roots of 
industry, as do inventions which increase the efficiency of manual 
labor, or bring to hand the forces of nature; but outside these basic 
considerations its position is unique. 

Almost simultaneously with the telephone the art of electric light- 
ing was developed. The idea was not new to the time, for both arcs 
and crude incandescents had been known for many a year; but the 
substitution of the dynamo for the battery made possible as a com- 
mercial enterprise what had before been a mere laboratory curiosity. 
How great has been the growth of the art he who runs may read. 
There has been no one great invention in electric lighting save the high- 
resistance incandescent lamp, but the art has grown up through a 
multitude of small inventions and adaptations, all bearing forward 
toward progress, and so interlocked that it is hard to pick out any 
one which is not inseparably linked with several others. In the 
financial evidences of material progress, in capital invested, yearly 


ALEXANDER GRAHAM BELL. BORN 1847. 


Inventor of the telephone, for which patent was granted Feb. 14, 1876. He was professor of 
vocal physiology, Boston University, and a student of the art of enabling the deaf and 
dumb to enunciate intelligible sounds. Transmitted musical tones by an electric 
circuit in 1873, and made a practical telephone for the transmission of 
articulate speech in 1874. 
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earnings, the stimulation of electrical manufacture, and in commer- 
cial importance generally, electric lighting is a mighty addition to the 
resources of civilized communities. Yet, oddly enough, it cannot be 
reckoned as either touching deeply the foundations of industry or as 
acting directly upon human efficiency. Doubtless, communities are 
upon the whole better ordered through the brilliant illumination that 
the electric light has made possible. Doubtless, too, this illumination 
has tended to the production of more and better work in manufactur- 
ing establishments. But electric lighting could pass out of existence in 
the next decade without affecting deeply either other industries or the 
general progress of civilization. Its strongest hold on permanent im- 
portance lies in the fact that it enables the necessary work of artificial 
lighting to be done, if need be, without drawing on the world’s supply 
of stored energy. It seems at first sight rash to relegate so great and 
in itself so important an industry as electric lighting to a secondary 
order of importance, yet if the touchstone of permanent values be the 
conservation of human energy, just this step must logically be taken. 
But it must not be forgotten that electric lighting has done for the 
development of dynamic electricity just what the telegraph did for 
voltaic electricity. It has been the school of electrical progress. 

The electric railway belongs in a different category, in virtue of 
its intimate connection with the daily life and labors of the community. 
In and about urban communities a vast majority of the population 
directly derives benefits from electrical traction. The electric railway, 
by enormously increasing the facilities for transportation, lightens 
the burdens of a large part of the community, and gains time for 
labor or other purposes to an extent that produces a profound effect 
in the better utilization of human energy. 

In the first place, as an absolute saver of time the total effect of the 
electric railway is enormous. The time spent in transportation is a net 
economic loss, for it is unproductive, and unlike well ordered recrea- 
tion, it has no secondary value as a mental and physical tonic. ‘The 
time saved from transportation must rank as an economic gain, and 
the electric railways are especially valuable in this connection from 
the fact that they are of daily utility to the people who work either 
with hand or head. 

The electric railways of the United States carried last year the 
enormous total, in round numbers, of six billion passengers. If the 
average saving of time per passenger be reckoned at only ten minutes, 
the annual clear saving of useful time rises to a hundred million ten- 
hour days. Imagine nearly three hundred thousand people working or 


i 
| 


ELECTRIC INVENTIONS AND HUMAN ACTIVITY. 975 


playing ten hours per day the year round, and you gain some notion 
of what the electric railway has done in saving time in the United 
States alone. But even this by no means tells the whole story of 
benefits received. The advent of this form of rapid transit, in gaining 
time of transit, has practically doubled the available areas of cities and 
towns, and has thus relieved to a very material extent the physical, 
moral, and pecuniary strains that come from overcrowding. One can 
hardly estimate the actual value of this work, but it can be seen in 
growing villages, in workmen’s homes, and in healthier recreations the 
country over. 

And aside from this, the immense network of transportation which 
has grown up is having a powerful influence in breaking down the 
barriers of isolation in the country districts and in establishing new 
centers of industry. Every year sees electric traction stretching further 
out and gaining in speed and facility, so that it is no idle dream to 
look forward to vastly greater benefits in the future. And here again 
the transference of the energy supply from stored fuel to the constantly 
renewed natural sources of energy is a splendid economic result. 

In its larger aspects the electric railway is the greatest achievement 
of electrical progress up to the present time. All the applications of 
electric motors bear powerfully upon the economy of human energy, 
many of them directly upon labor saving in the narrower technical 
sense of that term; but none has had so immediate and vital effect upon 
the community at large as electric traction. 

Very intimately connected with the wider ramifications of electric 
traction is the art of electrical power transmission, which, like electric 
lighting, has grown up by a succession of interwoven inventions. No 
one of these, save perhaps the polyphase system, is pre-eminently 
responsibie for the results that have been achieved, and this is con- 
nected alike with lighting, traction, and motive power. But the mere 
fact that about two million horse power in polyphase generators are in 
use in the United States is a sufficient indication that the system has at 
present a dominant value in the electrical transmission of power. The 
fundamental value of power transmissions lies in the fact that by en- 
abling natural forces to be utilized at any desired place, it enables in- 
dustrial operations to be carried on at the most advantageous points. It 
incidentally cheapens power in many regions and tends strongly to 
equalize economic conditions of manufacture from place to place. Elec- 
tric traction and electric power transmission between them are capable 
of increasing many times over the area available for successful in- 
dustry, thus avoiding the economic waste that comes from unnecessary 
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THOMAS ALVA EDISON. BORN 1847. 
Copyrighted photograph by J. W. White & Co. 

Began as a trainboy on the Grand Trunk Railway; learned telegraphy, and became 
one of the most expert operators in the Western Union Telegraph Company. 
His remarkable series of inventions began with the duplex telegraph, in 
1870, and his work still continues. 
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transportation both of persons and material. It would be vastly inter- 
esting to compute the needless expense entailed by the concentration 
of industries in large centers of population. People are sometimes 
inclined to applaud such concentration, as if mere bigness were a vir- 
tue; but to see the other side of the question, consider what would be 
the result of trying to concentrate the cotton manufacture of the 
United States within the corporate limits of New York city. The 
only real gain resulting would be to those who profit by the unearned 
increment of values. 

Equalization of the costs of power and of transportation tends to 
foster the small industries on which local prosperity depends, and 
this is greatly aided by the transmission of power. And besides 
calling into action unused water powers, there is an immense possibility 
of usefulness in the generation and transmission of power from low- 
grade fuel. Comparatively little is known of the world’s resources 
in inferior coal, lignite, and peat, because the transportation charges 
have discouraged investigation; but there is good reason to believe 
that a very large store of energy exists in these unprepossessing forms. 

There have been many propositions looking to the electrical trans- 
mission of this energy, but for one reason or another very little has 
practically been done. The growing demand for fuel is bound ere long 
to push up prices far enough to encourage power transmission from 
cheap coal, and it very probably may become one of the important 
factors in the general supply of power. 

Up to the present time, however, the utilization of natural powers 
even has not gone far enough to make a material change in the rate 
of increase in the fuel demand, so that the great functions of power 
transmission are largely in the future, in spite of the rapid growth 
of the art in the last decade. The lesser and secondary effects of 
power transmission are already much in evidence, in the increasing 
application of motors to various industrial purposes. Here the effect 
is seen directly in the saving of labor, and indirectly in the improve- 
ment of output due to greater facility in various ways. It seems, 
for example, fairly well demonstrated that motor driving in textile 
factories not only reduces expenses by cutting down the net cost of 
power per machine, but also tends through preservation and accurate 
adjustment of the most economical speed to enlarge the output per 
machine. The same tendency appears in print works and in paper 
mills, and is still more strongly evident in machine shops and engi- 
neering works. The modern tendency in these latter cases is to push 
the output, so as to turn over the investment in plant as rapidly as 
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possible. A planer, for instance, will within its useful life turn off a 
certain number of tons of chips and it is economy to do this work 
rapidly. For each operation there is some speed of maximum 
economy, and one of the most important features of electrical machine 
driving is the ease with which this speed, if known, can be reached and 
maintained. This consideration also affects the cost of a given opera- 
tion in labor, although it does not imply labor saving in quite the same 
sense as would be evident in changing from hand work to machine 
work, or in the use of portable motor-driven machine tools. 

To the same category as these mechanical uses of electric power 
belong a group of electrical labor-saving processes, like electrical 
welding, electrical annealing, and electrical heating for various in- 
dustrial processes. No single device of this sort is in such extended 
use as to give it commanding prominence, yet the class as a whole is 
a large one, responsible for great total gains in the cost of labor, and 
the number is very rapidly increasing. 

Of a far iarger importance are some of the striking electrical 
processes which belong properly to the domain of electrochemistry. 
The aluminium industry has already risen to large proportions, and 
the electrolytic preparation of the metal in the electric furnace has 
quite superseded all other processes. Carborundum, and calcic car- 
bide, the basis of the acetylene light, are also among the chief prod- 
ucts of the electric furnace, although the making on a small scale of 
rubies and diamonds discloses interesting possibilities. Still more 
sensational is the fixation of atmospheric nitrogen by electrical means, 
which, while it can hardly yet take rank as a commercial method of 
preparing nitric acid and nitrates, gives promise of future usefulness 
and is particularly important because the world’s store of nitrates, as a 
practical mining proposition, is being depleted rather rapidly and its 
recuperation by organic processes is very slow. On the whole electro- 
chemistry is today the branch of applied electricity in which the most 
startling developments may reasonably be expected. And these de- 
velopments are likely to affect profoundly the world’s industries. 

Late discoveries like the X rays and wireless telegraphy are prob- 
ably to be of high value to civilization, but they cannot yet claim great 
industrial importance. The electrical work of the last half-century 
has told for much in the world’s welfare, and will count more rather 
than less as the years go by. Its relation to the fundamentals of 
human industry and civilization has been up to the present less far- 
reaching than its contribution to the complexity of that civilization. 
In another century its basic value will be better appreciated. 
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HERE are some elements of life 

so all-pervading that through 

very familiarity we become un- 
conscious of their presence. It is only 
by the negative method of imagining 
them away that we find how widely 
and deeply they are built into our 
civilization. Thus, as Mr. Hunt effec- 
. tively says in our leading article ‘‘it is 
bewildering to try to realize that which 
would not have taken place in human 
progress,” had it not been for Besse- 
mer steel. 

So it is above all with labor-saving 
machinery. Taken in its fullest mean- 
ing, there is no act of manufacture, no 
stroke of construction, no detail even 
of household work, in which at some 
stage labor-saving machinery does not 
play a vital part. Sometimes we stop 
for a moment before a mighty ex- 
pression such as the Forth Bridge or 
the 40,000 horse power of a giant 
liner, and point to it as marking the 
progress of the age; but every nail 
that is driven—every needle in the 
housewife’s work basket—every kettle 
on the range in the workman’s cot- 
tage—is equally an expression of the 
stored skill of generation after genera- 
tion of inventors—metallurgists, me- 
chanicians, engineers. It is the em- 
bodied thought of centuries of genius 
which lightens the toil and betters the 
life conditions of the living race. 

In so vast a domain, the problem is 
to choose a path that shall give any suf- 
ficient idea of the whole. It must be 
done, if at all, by centering our atten- 
tion upon the great facts and princi- 
ples which underlie—by outlining the 


principal departments and tracing 
their typical expression—and by study- 
ing representative examples which 
bear the characteristics common to;the 
group. Even this far exceeds jthe 
bounds which necessity fixes for a 
single magazine. This first «‘ Labor- 
Saving Number” of THE ENGINEERING 
MAGAZINE must therefore be taken as 
part only of the proposed review. It 
is the opening section of a three-fold 
group. The present issue deals with 
the foundation of the subjeat—the use 
of power to relieve manual labor. It 
will be followed shortly by two other 
numbers dealing with two other great 
phases—‘‘ Labor-Saving in Industrial 
Management,” and ‘‘Labor-Saving by 
Mechanical Transport.” And all three 
outline a field and trace a policy which 
is defined and filled in, in its details 
and special applications, consistently 
and constantly, in every regular issue 
of the Magazine. 
* * 

THE lapse of time between the intro- 
duction and the perfection of modern 
inventions seems greatly accelerated 
over the rate at which some of the 
great improvements of past centuries 
were developed. In the other pages of 
this issue the story of the long years of 
toil and discouragement which marked 
the work of many inventors is told; but 
while these sheets were on the press 
engineers and scientists were celebrat- 
ing with the inventor of the incan- 
descent electric lamp the twenty-fifth 
anniversary of its production. The 
quarter-century of life which Mr. Edi- 
son’s invention has covered, and in the 
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greater part of which it has been in 
fulljcommercial operation, is evidence 
of*the promptness with which modern 
inventions are exploited and adopted. 

The Edison banquet, given in New 
York by the American Institute of 
Electrical Engineers, celebrating at 
the same time the fifty-seventh anni- 
versary of Mr. Edison’s birth and the 
twenty-fifth year of existence of the 
incandescent lamp, was a notable oc- 
casionin the history of applied science. 
Not only was the room brilliant with 
the glowing bulbs themselves, but 
there were also present other examples 
of the inventive skill of the guest of 
the feast: the quadruplex telegraph, 
the gold-stock ticker, the phonograph, 
m dels of many ingenious applications 
of science to industry, and all the de- 
velopments of a single active life of a 
man yet in his prime, these rendered 
the occasion most noteworthy. 

* * 


As in the case of the John Fritz din- 
ner of two years ago, the Edison ban- 
quet was made the occasion{ of the 
foundation of a medal, and most,ap- 
propriately, the Edison medal is to be 
awarded annually to the student in 
electrical engineering whose thesis or 
recorded research shall be deemed 
most worthy of honor. No better com- 
ment can be made upon this note- 
worthy foundation than that of Mr. 
Edison himself, as contained in the 
message telegraphed by himself from 
his place at the high table to a receiver 
in the hall: 

“This medal is founded to encourage 
young men.to devote their best thought 
and work to electrical development. I 
rejoice in this stimulus to harder study. 
Better trained and educated than were we 
pioneers of the times before every college 
and university had its electrical course, 
these coming men of the future should, 
and I believe will, carry forward to tri- 
umphs and arts heretofore undreamed of, 
the principles and applications of elec- 
tricity to which I have tried humbly to 
devote my life and energies from the hour 
my hand first touched the key.” 
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Among the many messages of con- 
gratulation received at the banquet 
may be mentioned those from the 
President of the United States, from 
the Lord Chief Justice of England, 
from Lord Kelvin, from Marconi, from 
Mascart, Kapp, Carnegie, and others 
too many to enumerate here, and 
throughout them all the note was that 
set by the President, who said: 

‘‘I congratulate you as one of the 
Americans to whom America owes 
much, as one of the men whose life 
work has tended to give America no 
small portion of its present position in 
the imternational world.” 

* 

WITH the ratification of the Panama 
Treaty the last uncertainty as to the 
choice of route for the Isthmian water- 
way disappears. Eight years ago, when 
THE ENGINEERING MAGAZINE took up the 
question, the country seemed hope- 
lessly committed to the Nicaragua 
project. From that mischance, wise 
counsel and wide enlightenment have 
saved us. Itis the pride of THE En- 
GINEERING MAGAZINE that these pages 
have been the medium through which 
the very greatest of the thinkers and 
workers upon the problem have ad- 
dressed the country, and moulded pub- 
lic opinion to a decision in accord with 
common sense and sound practical 
judgment. 

The successful, prompt,and economi- 
cal completion of the work now rests 
with the Commission. As is their 
wisdom, so will the result be. The 
selection of Admiral Walker was 
natural, logical, and fitting, but not 
all the appointments are so adequate. 
It is to be most earnestly hoped that 
the Commission will be supplemented 
by a chief engineer whose tried ex- 

perience and proved success in the 
conduct of great enterprises of this 
peculiar kind will give the country a 
sense of assurance upon which it can 
confidently rest. 


“THE WORLD IS \TS 


THE PRODUCTION OF RADIUM. 


SOURCES OF RADIOACTIVE MATERIAL AND METHODS OF EXTRACTION OF RADIUM COMPOUNDS OF 


HIGH ACTIVITY. 


Revue Générale des Sciences—Le Génie Civil. 


LTHOUGH much has been written 
about the curious properties of radi- 
um and its compounds, comparatively 

little information has been made public con- 
cerning the preparation of the substance at 
present attracting so much attention. For 
this reason the papers of M. Debierne, in the 
Revue Générale des Sciences, and of M. 
Danne, in Le Génie Civil are of interest at 
the present time, containing, as they do, 
technical descriptions of the processes in- 
volved in the extraction of radioactive sub- 
stances from the ore in which they are con- 
tained. 

In order to follow the methods employed, 
which involve rather great patience and care 
than any especial appliances or materials, a 
few words may be said as to the manner in 
which the existeiice of radium was discov- 
ered. In 1806 M. Becquerel discovered that 
uranium and its compounds possessed the 
property of emitting, spontaneously and con- 
tinuously, although feebly, rays which were 
capable of acting upon photographic plates, 
of ionizing gases and rendering them con- 
ductors of electricity, and of passing 
through opaque bodies. Two years later 
Madame Curie, in France, and Herr 
Schmidt, in Germany, found that similar 
properties were possessed by thorium com- 
pounds. In studying these new and curious 
properties of matter Madame Curie found, 
using the electrical method of examination, 
that this property of radioactivity was 
atomic in its character, that is, it was pos- 
sessed by all the compounds in direct pro- 
portion of the quantity of uranium or tho- 
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rium present. Upon further examination of 
the mineral pitchblende, from which urani- 
um is principally obtained, however, it ap- 
peared that the raw mineral showed a 
higher degree of radioactivity than was due 
to the amount of uranium present. This 
observation led to a series of investigations, 
involving a process of elimination, the sue- 
cessive constituents of the pitchblende being 
removed and the remainder examined for 
radioactivity. The result was the discovery 
of a minute quantity of material, highly 
radioactive, and different from uranium, 
thorium, or any other known substance. 
By 1900, after long and tedious experiments 
along these lines, M. and Mme. Curie suc- 
ceeded in proving the existence of two new 
elements, a million times more active than 
uranium; polonium, a substance similar to 
bismuth, and radium, a material similar to 
barium. Later M. Debierne has added to 
these a third radioactive substance, called 
actinium, and belonging to the group of 
rare earths. 

The radium produced by the Curies has 
all been extracted from pitchblende brought 
from Joachimsthal, in Bohemia, and the de- 
tails of the process are as follows: In the 
first place all the uranium is removed, this 
being done at the place where the mineral 
is found, in order to reduce the bulk to be 
transported. The crushed pitchblende is 
roasted with carbonate of soda, the product 
being then lixiviated with hot water to 
remove the soluble salts of soda, and then 
treated with dilute sulphuric acid, the re- 
sulting solution containing all the uranium. 
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The insoluble residue, formeriy, in the 
manufacture of uranium, having been 
thrown away as without value, is now most 
carefully collected, since it contains the 
radium, its activity, even at this early stage, 
being four or five times that of pure urani- 
um. This residue consists principally of 
sulphates of lead and of calcium, silica, alu- 
mina, and oxide of iron. There are also 
found in lesser or greater quantities, nearly 
all the metals, including copper, bismuth, 
zinc, cobalt, manganese, nickel, vanadium, 
antimony, thallium, niobium, tantalum, ar- 
senic, barium, and various rare earths. The 
radium is distributed through this entire 
mixture in the form of a sulphate. 

The first operation effected upon this 
residue is a treatment with concentrated 
hydrochloric acid. The material is strongly 
affected, a portion passing into solution. 
This solution contains the polonium and 
actinium, the first being precipitated by sul- 
phuretted hydrogen, while the latter is found 
in the hydrates precipitated by ammonia. 
The radium remains in the insoluble por- 
tion, which is first washed with water and 
then treated with a boiling concentrated 
solution of carbonate of soda, this operation 
converting into carbonates the sulphates not 
attacked by the preceding reaction. The 
material is again washed very thoroughly 
with water and treated with dilute hydro- 
chloric acid free from sulphuric acid. The 
solution contains the radium, together with 
small portions of polonium and actinium. 
This is filtered and precipitated with sul- 
phuric acid, giving radioactive sulphate of 
barium, containing also calcium, lead and 
iron, together with traces of actinium. A 
metric ton of residue contains from 10 to 
20 kilogrammes of these crude sulphates, 
having an activity of 30 to 60 times that of 
pure uranium, this latter having been taken 
as the standard of comparison of radio- 
activity. 

It is now necessary to purify these sul- 
phates. They are first boiled with a con- 
centrated solution of carbonate of soda, 
and the carbonates thus obtained are con- 
verted into chlorides. The chlorides are 
then evaporated to dryness and treated with 
pure concentrated hydrochloric acid. The 
calcium chloride is almost completely dis- 
solved, while the radioactive barium chlo- 


ride remains insoluble. The solution con- 
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tains, therefore, the lime, with a very small 
proportion of the radium. It may be pre- 
cipitated by sulphuric acid and reworked 
with a succeeding operation. The radio- 
active barium chloride is redissolved in 
water, and again precipitated by carbonate 
of soda. The washed carbonates are then 
treated with hydrobromic acid in order to 
convert them into bromides. 

After this long series of operations there 
is obtained, from a ton of the original ma- 
terial, from 8 to 10 kilogrammes of radio- 
active bromide of barium; having an activ- 
ity of about 60 times that of pure uranium. 
This bromide is now ready for fractional 
separation. The bromides are dissolved in 
distilled water, the solution being brought 
by boiling to the point of saturation. It is 
then permitted to crystallize in a covered 
capsule, there being found fine crystals in 
the bottom of the capsule, from which the 
liquid may be removed by decantation. 
These crystals are found to possess about 
five times the activity of the bromide in 
solution. The material is thus divided into 
two portions, upon which the identical op- 
eration is repeated. This gives four new 
portions, which are further treated, the 
liquid from the stronger crystals being add- 
ed to the second set of crystals, these por- 
tions having about the same degree of activ- 
ity. There are thus obtained three portions, 
which are again subjected to a similar treat- 
ment. After each series of operations the 
saturated solution taken from one portion 
is added to the crystals of the following, 
there thus being a doubie series in progress, 
one continually increasing in strength and 
the other growing weaker. In this way 
various radium compounds, such as the 
bromide, chloride and nitrate, have been 
produced, of varying degrees of activity. 

Radium bromide has been obtained with 
an activity of about one million times that 
of metallic uranium, and it and all the other 
salts of radium are white in color when 
first prepared, becoming gradually yellow- 
ish and even violet in time. They all emit 
light in the darkness, especially when dried 
by heat. Owing to the tendency of the 
chloride and bromide to absorb moisture 
from the atmosphere they are kept in sealed 
tubes. 

M. Danne gives some interesting details 
of the apparatus employed in examining the 
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activity of various salts of radium, and dis- 
cusses the spectroscopic investigations 
which have been made, besides proceeding 
to examine the various phenomena which 
have been observed, but these are, for the 
most part fairly well known, and we have 
therefore abstracted principally the details 
of the preparation of the material itself. By 


far the most important researches which 
are now to be desired are those for the 
discovery of additional sources of supply 
of the material to which the methods may 
be applied, and in view of the great value 
of the new element there is every reason 
to believe that the search will be continued 
vigorously in all parts of the world. 


THE INFLUENCE OF ENGINEERING EDUCATION. 


TECHNICAL EDUCATION IN RELATION TO THE WORK OF THE UNIVERSITIES OF OXFORD 
AND CAMBRIDGE. 


Dr. John Perry—Nature. 


N the course of an address delivered 
if recently by Dr. John Perry before the 
Ashmolean Natural History Society of 
Oxfordshire and the Oxford Mathematical 
Society and published in a recent issue of 
Nature, some very interesting points bear- 
ing upon the broad character of modern 
technical education were brought out, and 
in view of the fact that both in England 
and the United States there still exists a 
tendency to consider a scientific training 
as rather opposed to liberal culture some 
abstract of this inspiring address is appro- 
priate at this time. 

Speaking at Oxford, before Oxford men, 
and with a full appreciation of all that the 
education given by the great universities 
has done for England, Dr. Perry does not 
hesitate to say what he thinks of the unfit- 
ness of present methods for present needs. 
Taking Oxford as representing the gen- 
eral character of the work of both univer- 
sities, he shows that practically all the men 
who form the great governing class of Great 
Britain are either educated at Oxford or 
Cambridge, or have been trained under the 
influence of Oxford methods. 

“When, at an age of from twenty-one to 
twenty-four a young man enters Parlia- 
ment or diplomacy, or any of the reserved 
parts of our public services, his character 
is formed; all his ways of thinking and his 
prejudices are on the models most re- 
vered in Oxford. His early youth has been 
influenced by Oxford of the past, his under- 
graduate ways have influenced and been 
influenced by Oxford of the present, and his 
prejudices, kept strong by loving memories, 
exercise an influence against all changes in 
Oxford for the future.” 


Dr. Perry does not fail to see the beauty 
in the Oxford method of education, espe- 
cially for the limited number of Oxford 
men who are real students. For them it is 
the ideal place for one of the most won- 
derful educations ever known, a place 
where they meet every day the great schol- 
ars of their age who are also students, 
where they can obtain the highest kind of 
an education, that which comes from con- 
tact with inspiring and enthusiastic teach- 
ers. 

At the same time this education is not the 
education which can fit men for the con- 
duct of affairs at the present day. Oxford 
was in the forefront of the renaissance 
movement, and in that brilliant time she 
did not think it beneath her to take up with 
the great movement of the day. To-day 
she is retreating back even from the con- 
ceptions of the renaissance and becoming 
more and more medizval, and the men she 
is producing are showing themselves cor- 
respondingly unfit to cope with present 
problems. By far the greater number of 
Oxford men are not students in the sense 
of searching out the new truths or fathom- 
ing the old ones. Dr. Perry does not quote, 
although he doubtless well remembers 
Dean Swift’s sarcastic saying about Ox- 
ford. “Oxford,” said Swift, “is a learned 
place; because a great many men have 
taken learning there, and no one was ever 
known to take any away, and so it has ac- 
cumulated.” 

“The world now to be governed is get- 
ting more and more complex. Man is util- 
ising the energies of nature in thousands 
of ways unknown to the ancients. Com- 
mon people are all getting educated. Where 
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the ancients wondered and trembled, we 
understand and give orders to nature. The 
average unit of any population was com- 
pelled to be what we now call an unskilled 
labourer. 

“Now our labour is becoming more and 
more skilled. Are you aware that from 
one ton of coal there is as much energy, as 
much actual work, as may be done by forty 
thousand good labourers in a ten hours’ 
day? Our best steam engines utilise only 
one-tenth of this energy at the present 
time. But even now we know that the cost 
of the most unskilled work done by man 
is one thousand times the cost of the same 
work wherever it may be done by the best 
steam engines. One fact of this kind prop- 
erly considered is worth many long essays 
about the effect of the engineer in alter- 
ing all the character of our civilisation. It 
is labour that is the true standard of wealth. 
The steam engine has added incalculably to 
the wealth of the world. We forget that 
man is no longer needed for unskilled la- 
bour, so that when we use unskilled labour 
we are using the materials which God has 
given us in the most inefficient marner 
possible. Furthermore, it becomes sweated 
labour, it unduly taxes skilied labour, it 
starves invention, and it brings up base, ill- 
fed families.” 

If the rulers of Great Britain, the men 
who are to make and to execute her laws 
are to continue to be the product of her uni- 
versities it is time to consider the kind 
of a preparation which these universities 
are giving them. As Dr. Perry well says: 
“It is a curious kind of culture which 
scorns the lessons of history, the study of 
man in his relations to nature, the study of 
the enormous new forces which are now af- 
fecting the relations of nations to one an- 
other. How is a boy to reason about 
things unknown to him. In the nursery he 
got mental training through everything he 
saw, everything he clutched. Oxford took 
charge of him scholastically at the age of 
seven, and from that time onward his 
higher mental powers ceased to grow. His 
mental equipment suggests the item for 
bread in Falstaff’s famous tavern account.” 

“And he becomes a ruler of this great 
nation, his duty during war and peace be- 
ing that of a scientific administrator. Times 
of actual war are few and short; in those 


times the people and property of unprepared 
nations are destroyed with a rapidity never 
known in the past. In all old times Eng- 
land was unprepared for war, but this did 
not then so much matter; in future the na- 
tion has not prepared for possible war, by 
the exercise of the highest scientific fac- 
ulty, will certainly be destroyed. 

“Also the war between nations is quite 
intense in times of peace. The rulers of 
nations have to take care that their laws 
do not destroy industries, that they develop 
the right sort of education of the people; 
that the people shall be so educated as to 
become resourceful, full of initiative and 
invention, capable of learning from expe- 
rience, people of character. Again, if our 
rulers set a fashion of gibing at scientific 
things, at technical education, for example, 
through ignorance, it is not unimportant to 
know that the complete loss of trades like 
the coal tar industries may be more serious 
evils than the loss of several campaigns in 
war used to be. If the Prime Minister, or 
any other minister, gives an important post 
to a non-scientific man, it may not be harm- 
ful, but sometimes it may be very harmful 
indeed; it may lead to the appointment of 
many unscientific men or the disgrace of 
the scientific men already engaged in some 
department where science is all important. 
But the evil is very much more far reaching 
than one can describe in words. Want of 
science in the rulers means neglect of sci- 
entific education and method throughout 
the whole country.” 

Although England has done her share in 
the development of applied science, she has 
by no means kept pace with France, Ger- 
many, or the United States in the develop- 
ment of her educational institutions. 

“It is not the schoolmasters, it is the en- 
gineers who have been educating England. 
The engineer is always thinking of utility, 
of the value of time, of the fact that a man 
has only one life in which to do what good 
it is possible for him to do. So he reads 
novels and poetry and history; he enjoys 
painting and music; he travels and sees 
other people, other nations and their monu- 
ments. He cultivates and exercises the 
whole of his mental and emotional machin- 
ery so that he may become more perfect 
as a student of what Goethe called the liv- 
ing mantle of God. 


“Everybody speaks of how the engineer 
has created what is called modern civilisa- 
tion, has given luxuries of all kinds to the 
poorest people, has provided engines to do 
all the slave labour of the world, has given 
leisure and freedom from drudgery, and 
chances of refinement and high thought and 
high emotion to the thousands instead of 
units. But few seem to see that the en- 
gineer is educating the imagination and po- 
etic faculty of England. Every unit of the 
population is becoming familiar with scien- 
tific ideas, for he can hardly take a step 
without becoming acquainted with roman- 
tic steam engines and electromotors, with 
telegraphs and telephones and steamships, 
with drainage and water-works, with rail- 
ways, electric tramways and motor-cars. 
Every shop window is filled with the prod- 
ucts of engineering enterprise. It is getting 
to be rather difficult for people to have any 
belief in evil spirits and witchcraft, and 
this is probably the most enormous intel- 
lectual stride that the great body of the 
human race has ever made in any half- 
century. It has been made in spite of the 
persistent opposition of Oxford.” 

As a matter of fact the whole movement 
for technical education has been hated and 
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even feared at Oxford, and yet it has pro- 
gressed continually, and that largely by the 
efforts of a few Oxford men who have ven- 
tured to break through the limitations 
which their Oxford training imposed upon 
them. 

“It is not only that Oxford keeps aloof 
from technical education, but she keeps 
aloof from the very much greater thing of 
which this movement is only a symptom, 
namely, the phenomenon that trade and 
manufacture are no longer left to them- 
selves as they used to be; they are being 
organised on scientific lines in all coun- 
tries. She has always ostentatiously held 
herself aloof from manufactures and com-_ 
merce. It is almost incomprehensible that 
a university aiming at breadth of culture 
should scorn those things which keep Eng- 
land in her high position, give value to the 
real estate on which Oxford’s own revenues 
depend, and differentiate Oxford from Bey- 
rout.” 

The influence of Oxford was at one time 
supreme over England, and it is still enor- 
mous, but it is a matter for Oxford and Ox- 
ford men to decide how much longer that 
influence may continue, and whether it 
shall work for good or for harm. 


ITH the increasing applications of 
superheated steam to practical serv- 
ice there has arisen of late a de- 

mand for more accurate data for use in 
the necessary computations. The inves- 
tigations of Regnault, made more than 50 
years ago have stood the test of continual 
practical application marvellously well, and 
it is only when the limits within which he 
worked are being exceeded that there has 
been found any occasion to add to his re- 
sults. It is now becoming desirable that 
the relations of pressure, temperature, and 
volume of steam should be experimentally 
determined for pressures above 400 pounds 
per square inch, while experience with 
superheated steam has convinced engi- 
neers that the value of the specific heat of 
steam, (0.48) given by him, is too low for 


THE SPECIFIC HEAT OF STEAM. 


DETERMINATIONS OF THE RELATION OF THE SPECIFIC’: HEAT OF SUPERHEATED STEAM TO 
THE TEMPERATURE 


Verein Deutscher Ingenieure. 


the high temperatures now under considera- 
tion. 

In recent issues of the Zeitschrift des 
Vereines Deutscher Ingenieure there are 
papers by Dr. A. Griessmann upon the total 
heat of superheated steam, followed by a 
study of the question of the true value of 
the specific heat by Professor Weyrauch, 
these together furnishing the latest experi- 
mental and theoretical discussions of this 
important question. From the nature of the 
subject it is impracticable to give here more 
than a general idea of the results which 
have been obtained, referring the interested 
reader to the original papers for the dia- 
grams, and for the mathematical analysis. 

Dr. Griessmann examines the experi- 
ments made in England by Grindley, and 
compares them with a series conducted 
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with much care by himself. Both series of 
tests show that the specific heat increases 
with the temperature, but the experiments 
of Griessmann indicate that the rate of in- 
crease is less rapid than given by the results 
of Grindley, and since the tests of the latter 
at the higher temperature show a tendency 
to approach those of Griessman, it may be 
that a closer accord would follow a renewed 
investigation. 

Thus, according to Dr. Griessmann the 
specific heat at 130°C. is about 0.48, while 
at 50°C. it is 0.55, and at 160°C. it 
reaches 0.60; following very nearly a 
straight line jaw. Grindley, however, gives 
a value of 0.52 for 130°C., and reaches 
0.63 for a temperature of 150°C. In view 
of the fact that the experiments of Griess- 
mann are more numerous than those of 
Grindley, and that they show a substantial 
agreement with each other, it is probable 
that his values are more nearly correct than 
the higher ones. 

Professor Weyrauch is inclined to ac- 
cept still lower values, taking, in his com- 
putations. the formula of Regnault with the 
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constants derived by Him: ¢c=043+ 
0.000378 t, in which c is the specific heat at 
constant pressure, and ¢ is the temperature 
in degrees centigrade. This gives, for a 
temperature of 160° C. a value for c of 0.49, 
which is so much below either Grindley or 
Griessmann as to be received with hesi- 
tation. Although Griessmann gives no 
formula to represent his experiments, his 
results are very closely reproduced by the 
expression: ¢—=0.375-+ 0.00375 (¢— 100) 
in which the values of c and ¢ are the same 
as before, the expression (f — 100) corre- 
sponding to the excess in temperature of 
the steam above the boiling point. 

These later results agree very fairly with 
those deduced by Professor Bach several 
years ago, and also with the theoretical in- 
vestigations of M. Delaporte, reviewed in 
these columns last month. 

With this substantial agreement between 
experiment and theory this important 
question must be allowed to rest until fur- 
ther investigations add to the fundamental 
data upon which a rational formula may be 
based. 


MECHANICAL ROAD TRACTION. 


THE RENARD SYSTEM OF AUTOMOBILE TRAINS WITH MULTIPLE PROPULSION FOR THE TRANS- 
PORT OF MERCHANDISE OVER HIGHWAYS. 


Le Génie Civil. 


LTHOUGH by far the greater portion 
of the attention which has been given 
to motor vehicles has been directed 

to the production of pleasure, racing, and 
touring automobiles, this phase of the sub- 
ject must necessarily subside to a certain 
extent and the more practical problems of 
transport be treated scientifically. Automo- 
bile trucks, lurries, delivery wagons, and the 
like have been designed, and many of these 
have proved themselves efficient and con- 
venient, but their limited capacity has pre- 
vented their use for the cheap transport of 
merchandise in quantity over considerable 
distances. Attempts have been made to pro- 
vide a powerful machine, hauling several 
trailers, and although some success has been 
attained in France in this way by Scotte, the 


difficulty in controlling and manceuvring: 


such trains on the highway has prevented 
their general use. 
A modification of the train system is that 


which has been devised by Col. Renard, and 
from a description of his system in a paper 
by Col, Espitallier, in a recent issue of Le 
Génie Civil some account of the method is 
taken. 

The principle involved in the system of 
Col. Renard is that of making each member 
of the train self-propelling, the motor vehi- 
cle at the head being simply a portable gen- 
erating station from which the energy is 
distributed to all the vehicles. With this is 
included an automatic system of steering. 
by means of which the members of the train 
all track the same, in such a manner that if 
the motor vehicle is run in sand all the 
other vehicles of the train will pass in its 
tracks, regardless of the curvature or irregu- 
larity of the course. 

The principle employed in the Renard 
system is by no means new, having been em- 
ployed for railway traction by W. H. James 
in England as long ago as 1823. Its use on 
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highways, however, is the main feature un- 
der present consideration, and for this pur- 
pose it possesses many advantages. Briefly 
the method consists in the use of a continu- 
ous line of shafting, driven by the motor on 
the power vehicle, the trailers being con- 
nected by short sections of shaft with dou- 
ble universal joints. By using the well- 
known arrangement of two universal joints 
the angular speed variation is obviated, and 
the rotation of the motor is transferred 
smoothly to each vehicle. The main line of 
shafting runs through the entire train, 
which may contain as many vehicles as may 
be necessary, each taking its power from 
the shaft by bevel gears, and all thus being 
propelled at the same speed. 

Each vehicle has its front wheels fitted 
with the Ackermann arrangement of steer- 
ing levers, and these levers have a short 
tongue forming the connection to the pre- 
ceding car. As each car is deviated from its 
path it turns the connection to the next, this 
turning the steering wheels to the proper 
angle, and causing all the cars in the train to 
follow the path of the forward motor car. 

The arrangement forms a combination of 
which the tractive power is limited only by 
the power of the motor, and all the difficul- 
ties involved in the haulage of a train by the 
adhesion of a few wheels to the road are 
avoided. If one vehicle encounters a bad 
place in the road the adhesion of the re- 
maining cars will generally be found suffi- 
cient to pull it through, while the combined 
tractive power of the whole train enables 
grades to be surmounted which would be 
altogether impracticable for a single traction 
engine and train. 

The rigidity which might otherwise be 
found objectionable in such a mechanical 
connection through an entire train is obvi- 
ated by the use of spring compensating de- 
vices placed in the connection between the 
main shaft and the driven axles. In the 
trains with which recent experiments have 
been made in France this spring connection 
is placed in the hub of each driven wheel, in 
the form of a spiral band spring, making an 
elastic connection between the wheel and its 
shaft ; a plan which has been found to work 
well in actual service. 

Experiments with trains of the Renard 
type, using steam and gasoline motor vehi- 
cles, have shown that trains of eight to ten 
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vehicles can be propelled along highways at 
speeds of 4 to 18 kilometres per hour, ac- 
cording to the grades, while trains with four 
cars make speeds of 8 to 36 kilometres, the 
motor itself being capable of a speed of 72 
kilometres. In all cases the trains have 
showed themselves to be under perfect con- 
trol, turns of short radius being made with 
ease, and grades as steep as 10 per cent. be- 
ing surmounted. 

The practical applications of this system 
will be seen to be numerous and important. 
As originally planned by Col. Renard, it is 
intended to provide mechanical propulsion 
for army trains, and for this purpose it of- 
fers numerous advantages. Heavy military 
automobiles are necessary of limited use 
in difficult country, while their carrying ca- 
pacity is limited. Experience with ordinary 
traction engines hauling wagon trains has 
been discouraging, because of the difficulty 
in controlling the train, and the insufficient 
adhesion of the single machine. With a 
multiple driven train the main power vehicle 
need not be of excessive weight, while the 
distribution of the weight and power of the 
whole over an extended length enables 
headway to be made where it would other- 
wise be impossible. 

Apart from the applications of the method 
to military purposes it is quite possible that 
such a system of merchandise transport up- 
on ordinary highways may prove a valuable 
auxiliary to the work of steam railways. 
There are many districts which could be 
brought into connection with railway sta- 
tions and thus developed if feeder lines of 
road transport were established, and the 
ability to make up trains along the road, 
and deliver these to the neighboring rail- 
way might build up important additions to 
the traffic of a system. 

In this connection it is interesting to note 
that a similar system of highway train 
transport has been developed in the United 
States. The Gibbs system, however, operates 
by the use of electric instead of mechanical 
transmission between the vehicles, with sep- 
arate electric motors on each vehicle, a gas- 
oline engine and a dynamo being carried on 
the tractor. There is undoubted room for 
both systems, and the success of either de- 
pends mainly upon the provision of suitable 
roads to permit the use of mechanical 
traction with reasonable convenience. 
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THE SINGLE-PHASE RAILWAY MOTOR. 


THE LATEST DEVELOPMENTS OF THE ALTERNATING-CURRENT ELECTRIC MOTOR FOR RAILWAY 
SERVICE. 


American Institute of Electrical Engineers. 


N the tremendous development of elec- 
tric railways, the direct-current motor 
has been almost universally employed, 

and the close study and hard work that have 
been given to it have resulted in the evolu- 
tion of a machine which is admirably adapt- 
ed to its environment. It is efficient, simple, 
easily regulated, and has been brought down 
to small compass and weight. In itself and 
in its controlling apparatus it leaves little to 
be reasonably desired, and as long as elec- 
tric railways were confined within a limited 
area there was small demand for anything 
better. 

But with the growth of interurban rail- 
ways and the application of electricity to the 
operation of long-distance standard roads, 
the question of the distribution of current 
has come to the front, and becomes more 
and more insistent the longer the line. This 
question has been answered indirectly by 
transmitting high-tension alternating cur- 
rents from some power station conveniently 
situated to rotary-converter substations and 
there converting them to direct current of 
moderate voltage for the motors. 

Another solution of the problem has been 
by the use of polyphase motors, fed directly, 
or through a transformer on the car, with 
current from the line. Among the notable 
examples of this class of road are the Val- 
tellina railway in Italy and that between 
Burgdorf and Thun in Switzerland. 

The polyphase system, however, has sev- 
eral inherent disadvantages, among which 
are the necessity for having three line con- 
ductors, or two and the return through rails 
and ground, the inefficient operation of the 
motors except at certain critical speeds, and 
the complicated controlling apparatus, in- 
volving liquid rheostats and other trouble- 
some parts. 

All these considerations have forced upon 
electrical engineers the necessity of design- 
ing a single-phase alternating-current motor 
which shall meet the modern requirements 
of railway work. Such a motor must be 
able to start under a heavy load with a reas- 
onable consumption of energy, and should 


possess a high efficiency over a wide range 
of speed. Patient investigation and many 
trials have shown that the single-phase mo- 
tors which best fulfill these conditions have 
commutators on the armature, or rotating 
member, and are in many respects similar to 
ordinary direct-current series-wound mo- 
tors, but with laminated iron in the fields to 
avoid excessive loss from eddy currents, 
and with special precautions to prevent 
sparking at the brushes. The commutator 
type of single-phase series motor may be 
divided into two main clases, in one of 
which the primary current traverses both 
the field and the armature, and in the other 
of which the armature forms a secondary 
circuit, closed upon itself, currents being 
induced therein by a primary winding which 
may be part of the field. 

Within the past year or so the different 
kinds of commutator single-phase motors 
have been developed to the point of com- 
mercial usefulness, and at a recent meeting 
of the American Institute of Electrical En- 
gineers they formed the subject of discus- 
sion, one of the types, the so-called repulsion 
motor, being particularly treated in two 
papers, one by Mr. Charles P. Steinmetz, 
on “The Alternating-Current Railw.y Mo- 
tor,” and the other by Mr. Walter I. Slichter, 
on “Speed-Torque Characteristics of the 
Single-Phase Repulsion Motor.” 

The repulsion motor has what is very 
much like a regular direct-current armature 
in an induction-motor field. “The resem- 
blance to the induction motor is carried still 
further in that there is no electrical connec- 
tion between the primary and secondary. 
This makes it possible to wind the primary 
for a high line voltage, while the voltage of 
the secondary winding is chosen at such a 
value as may be commutated satisfactorily, 
since it is short-circuited on itself through 
its brushes. 

“The motor has the same characteristics 
as the direct-current series motor; namely, 
maximum torque at starting, increasing 
torque with increasing current and decreas- 
ing speed, and comparatively constant effi- 
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ciency through a wide range of speed. The 
maximum speed of the motor is limited only 
by the load and impressed voltage, and has 
no relation to the synchronous speed. 

“Owing to the reactance of the motor cir- 
cuits, the power factor at starting is low and 
will be so with any alternating-current mo- 
tor; but in the repulsion motor a low power 
factor does not mean small torque. On the 
contrary, the maximum torque occurs simul- 
taneously with the lowest power factor; that 
is, at starting. The power factor of the re- 
pulsion motor rises very rapidly with the 
speed; it reaches a good value at one-third 
synchronous speed, and values near to 90 
per cent. are obtained over a considerable 
range of speed. For this reason a large 
number of poles is not necessary and fre- 
quencies of 25, 40, and even 60 cycles may 
be employed. 

“The rotating conductors of the second- 
ary cutting the primary flux, generate a 
leading electromotive force, which causes a 
leading current to flow therein and gives the 
high power factor of the motor. In the 
plain repulsion motor, this leading current 
never reaches a value great enough to com- 


pensate entirely for the magnetizing and 
other wattless currents at available speeds, 
but the phenomenon is utilized to obtain 
unity power factor in the compensated type 


by the addition of a second circuit. The 
inherently good power factor of the repul- 
sion motor makes it possible to use larger 
clearance between field and armature than is 
permitted in induction motors, thus greatly 
increasing its value in railway work where 
comparatively large air gaps are necessary. 

“The efficiency while not so high as in a 
direct-current motor, is yet very good, 
reaching values of from 80 to 85 per cent., 
including gear loss, for sizes ranging from 
50 to 200 horse power. 

“Commutation at normal speeds is inher- 
ently good, owing to the revolving field. As 
the speed decreases, the current increases 
rapidly, producing a tendency to spark, but 
with the reduced voltage of starting the rush 
of current is limited to values within the 
range of good commutation, as in the direct 
current motor. 

“At higher speeds, ranging above one- 
and-a-half times synchronism, the frequency 
of commutation becomes high and sparking 
” 


appears. 
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Mr. Steinmetz called attention to the 
early work of Rudolph Eickemeyer, of 
Yonkers, “who was far-sighted enough to 
realize the absolute necessity of the series- 
motor characteristic for railway work, and 
to undertake the development of the single- 
phase alternating-current series motor. 

“As was pointed out by Gisbert Kapp, the 
power factor of the alternating-current 
series motor is inherently low, since the 
same magnetic flux which induces, propor- 
tional to the frequency of rotation, the elec- 
tromotive force of useful work in the ar- 
mature conductors induces in the field coils 
an electromotive force of self induction, pro- 
portional to the frequency of alternation, 
thereby giving the armature the same num- 
ber of turns as the field (which is more than 
is permissible in good practice, since that re- 
quires weak armature and strong field). 
Even at synchronous speed the electromo- 
tive force of rotation of the armature would 
still only be equal to the electromotive force 
of self induction of the field; and the power 
factor, allowing for an additional self-induc- 
tion of the armature, would be below 70 per 
cent. 

“Eickemeyer solved this difficulty by de- 
signing the armature with a number of turns 
several times greater than the field (24 to 7 
in the first motor built), and neutralizing the 
armature self induction and reaction by a 
stationary secondary circuit surrounding the 
armature at right angles electrically to the 
field circuit, and either shirt-circuited upon 
itself or energized by the main current in 
opposite direction to the current in the ar- 
mature.” 

Several motors of this type were built and 
tested, with fair results, but at that time, 
1891 and 1892, the high frequencies used in 
standard practice militated against success. 

“Instead of closing the stationary circuit 
upon itself as secondary circuit and feeding 
the main current into the rotating armature 
as primary circuit, mechanically the same 
results would obviously be obtained by using 
the stationary circuit as primary energized 
by the main current and closing the arma- 
ture upon itself as secondary by short cir- 
cuiting the brushes and thereby keeping the 
main current and the line potential away 
from the armature. This introduces the 
great advantage of reversing the sign of the 
uncompensated part of the armature self 
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induction, so that it is subtractive, which 
results in an essential improvement of the 
power factor, especially at low speed. 

“This motor, then, consists of a short-cir- 
cuited armature surrounded by two coils at 
right angles with each other and connected 
in series, the one parallel to the effective 
armature circuit, acting as primary of a 
transformer to induce the secondary arma- 
ture current; the other being the field ex- 
citing coil. The ratio of turns of these coils 
is the ratio of effective armature series turns 
to field turns, as discussed before. Obvi- 
ously, these two coils can be replaced by one 
coil at an angle with the position of brushes, 
and the cotangent of the angle which the 
axis of this coil makes with the position of 
the brushes is the above ratio; that is, the 
smaller this angle the greater is the ratio of 
armature to field turns; that is, the better 
the power factor of the motor.” 

Such a design as this last constitutes Pro- 
fessor Elihu Thomson’s repulsion motor. 

Mr. Slichter exhibited curve sheets show- 
ing the characteristics of some of these re- 
pulsion motors. One of the sheets gave 
curves “taken from tests on a 60-horse- 
power, 25-cycle, 500-volt motor, which show 
the rapidly rising efficiency and power fac- 
tor and the large torque at starting. The 
starting torque is 2,300 foot pounds, with an 
input of 325 amperes, and the normal torque 
during acceleration, 450 foot pounds at 750 
revolutions and 125 amperes. Thus the 
starting torque is 5 times normal and the 
starting current 2.6 times normal; or the 
torque per ampere at starting is 1.92 times 
what it is at normal speed, should occasion 
demand the full starting capacity of the 
motor. 

“This gives an idea of the steep speed- 
characteristics of the motor, which are even 
better shown in another sheet comparing the 
speed and torque curves of a repulsion mo- 
tor and a standard direct-current series rail- 
way motor. This shows that the torque in- 
creases more rapidly with increasing cur- 
rent in the repulsion motor than in the 
direct-current; and, conversely, that the 
speed of the repulsion motor increases 
more rapidly with decreasing current than 
in the direct-current motor. Efficiency, in- 
cluding gear loss, is 84.5 per cent. at the 
maximum for the alternating-current motor. 

“The characteristics show the repulsion 
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motor to be admirably adapted for accelera- 
tion *work, the efficiency of acceleration be- 
ing higher than in direct-current work, due 
to the possibility of obtaining fractional 
electromotive forces with alternating cur- 
rents without introducing the dead resist- 
ance losses of the direct-current system of 
control.” 

This is shown on a third sheet, which 
gives the acceleration curves from a test of 
a 25-ton car equipped with two 60-horse- 
power repulsion motors, and corresponding 
curves calculated for a direct-current equip- 
ment. 

“The gearing is chosen for the same free 
running speed, 33 miles per hour, the same 
average acceleration, and the same distance 
covered in sixty seconds. For the direct- 
current motor the curve of kilowatts input, 
miles per hour, and miles traveled, are given 
as calculated; and for the alternating-cur- 
rent motor, the kilovolt-ampere input, kilo- 
watt input, miles per hour, and miles trav- 
eled, from test. 

“The repulsion motor remains on the con- 
troller only 16 seconds and the direct-cur- 
rent motor 25 seconds. The maximum 
power taken by the direct-current motor is 
70 kilowatts and by the repulsion motor 61 
kilowatts or 67 kilovolt-amperes. At the 
end of 25 seconds, the total kilowatt-hour 
input in the two cases is .375 for the direct- 
current and .30 for the alternating-current 
car. At the end of 60 seconds both cars have 
covered a distance of .039 mile and have 
reached practically the same speed of 32.5 
miles per hour, the kilowatt-hour input be- 
ing .72 for the direct-current and .685 for the 
alternating-current car. 

“By comparing the areas of the kilowatt 
curves in the two cases the gain, or rather 
the saving, by the use of the alternating cur- 
rent is readily seen. It is also worthy of 
note that the volt-ampere input of the alter- 
nating-current motor is least at starting; 
that is, the line current is least. As this is 
the time at which the power factor is lowest, 
it is seen that the effect of the low power 
factor on the regulation of the system is 
much modified by the small value of the cur- 
rent. 

“A fourth curve sheet shows the calcu- 
lated characteristics of a 175-horse-power 
railway repulsion motor having an air gap 
of .15 inch and wound for 1,500 volts and 25 
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cycles. The efficiency, including gear loss, 
is 85 per cent. at the maximum, and the 
power factor is 93. Such a motor is de- 
signed for heavy, slow-speed locomotive 
work, which is probably one of the most 
promising fields for. the alternating-current 
motor. It is readily seen how well it is 
adapted for freight haulage by the fact that 
the efficiency of 85 per cent. is attained at a 
speed as low as 500 revolutions, thus permit- 
ting a speed of 12 to 15 miles per hour, with 
a good gear reduction.” 

In answer to questions, Mr. Slichter said 
that so far.the largest motors which his 
company had placed on standard car trucks 
with 36-inch wheels did not exceed 100 
horse power, but it is understood that prog- 
ress in this direction, as in others, is being 
made all the time; and in the course of the 
discussion Mr. B. G. Lamme stated that he 
had been able to instal 150-horse-power sin- 
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gle-phase motors on trucks with 36-inch 
wheels, and had even been able to squeeze 
them onto 33-inch wheel trucks, and that he 
expected soon to do the same with 200- 
horse-power motors. 

The discussion also brought out the state- 
ments that the single-phase motors at pres- 
ent weigh a little more than the direct-cur- 
rent machines of the same power, but that 
there is every expectation that the weight of 
the alternating-current motor will be re- 
duced when it receives as much general 
attention as has been given to the direct- 
current types. The weight of the control- 
ling apparatus for both kinds of motor is 
said to be about the same. 

From all the facts elicited at the meeting 
under review, and from other information 
of work along similar lines in Europe, it 
may safely be stated that the long-desired 
single-phase railway motor has arrived. 


MONG the valuable investigations con- 
ducted by the Institution of Mechan- 
ical Engineers the successive reports 

upon alloys have held a high place, and the 
appearance of the sixth, and last of the 
present series demands careful attention and 
review. In some sense these reports form 
a memorial to the late Sir W. C. Roberts- 
Austen, since the important share which 
he took in the investigations upon which 
they are based has been well known, and the 
fact that the present report is the only post- 
humous work of his rendered its appearance 
an occasion for some worthy tributes to his 
memory. The report, although blocked out 
by Sir William Roberts-Austen, is prac- 
tically the work of Professor William Gow- 
land, assisted by Mr. Merrett, Mr. Har- 
bord, and others, to whom full credit should 
be given. 

The sixth report practically forms a sup- 
plement to the fifth report, continuing the 
subject of steel, considered as an alloy of 
iron and carbon and of other minor con- 
stituents, and is devoted entirely to the 
effects of heat treatment upon test specimens 
of different chemical compositions. The 
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tests were made upon of eight 
different compositions, each variety be- 
ing subjected to twenty different kinds 
of heat treatment, thus giving 160 
variations, the effects being examined by 
mechanical and metallographical examina- 
tion, this plan being devised to enable com- 
parative data to be secured for future study. 

In his introduction Sir W. Roberts- 
Austen emphasises the vital importance of 
the consideration of the phenomenon of 
allotropy in connection with the study of the 
properties of steel. The allotropic changes 
in the iron itself are all important factors 
in determining the relations between iron 
and carbon which are involved in the char- 
acteristic capacity of steel for being hard- 
ened and tempered. The question of an- 
nealing is included in the work discussed 
in the report, the definition of annealing 
adopted being that of Sauveur as the ope- 
ration of rendering the quenched metal “as 
soft, tough, and ductile as possible, by de- 
creasing the clastic limit and tensile strength 
only by such abnormal increments as were 
acquired by hardening and cold working.” 
The annealing of the test specimens under 
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consideration was effected by maintaining 
the steel at a temperature ranging between 
625° C. and 1,100° C., followed by a more o 
less prolonged cooling. ¢ 

In connection with the investigations upon 
annealing a portion of the report is devoted 
to a study of the effects of “soaking,” or the 
exposure to heat for a prolonged period. 
This has been effected by examining the 
properties of specimens which have been 
heated to definite temperatures for twelve 
hours, with the result of showing very 
definitely the changes which this operation 
is capable of effecting. 

The third portion of the report is de- 
voted to a discussion of experiments upon 
hardening, this effect being produced by 
causing a portion of iron carbide to be dis- 
solved in the iron and a reversion to the 
soft condition being prevented by the rapid 
abstraction of heat. 

The report is therefore divided into three 
parts, treating successively of annealing, 
soaking, and hardening, each of these being 
discussed with the aid of tables diagrams, 
and microphotographs. Its voluminous 
character prevents anything but a general 
review of the results here, while reference 
to the original will enable detailed informa- 
tion to be gathered from the tables and 
other records. The report is a noteworthy 
example of the extent to which the new 
science of metallography is coming into 
practical service, and the microphotographs 
are very fine examples of the work of the 
microscope and the camera. 

One of the most important results of the 
annealing experiments is the confirmation 
which they give of the effect of moderate 
temperatures, a heat of 620°C. having a 
perceptible effect in increasing the elonga- 
tion. The continuation of the annealing ex- 
periments show that a temperature of about 
goo° C. gives the best results, the bars 
heated to this temperature for half an hour 
showing practically a complete solution of the 
various constituents, permitting rearrange- 
ments to take place according to the rate of 
cooling. 

Under these conditions the maximum 
strength is obtained, as well as a material 
increase in elongation under test, while if 
this temperature is greatly exceeded the 
material is liable to become burnt. 

Passing to the soaking experiments, in 
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which a period of twelve hours instead of 
half an hour was given to the heating of the 
specimens, it appears that the increase in the 
duration of application of heat has a marked 
influence upon the material. The effect up- 
on bars soaked at a temperature of 620° C. 
was to reduce both the breaking strength 
and the elastic limit, but to increase the 
elongation very materially over that of bars 
heated only half an hour. At the higher 
temperatures no material difference was 
shown for the soaked bars over the an- 
nealed specimens, except for the bars con- 
taining 1.3 per cent. of carbon, which, when 
soaked for twelve hours, showed a greatly 
increased degree of elongation. 

The most important conclusion drawn 
from the results of the soaking experiments 
is the possible availability of the process for 
the production of metal suitable for the con- 
struction of gun tubes. 

The present method of producing 
large ingots of gun steel is by quench- 
ing in oil and subsequent annealing, 
but with pieces of large size it is 
but with pieces of large size it is diffi- 
cult to secure uniformity by this process. By 
an examination of the experiments, how- 
ever, it appears that the necessary mechan- 
ical properties for the construction of 
ordnance have been obtained in soaked and 
slowly cooled low carbon “special” steels. 
It also appears possible to use an ordinary 
“soaked” carbon steel for this purpose, so 
that the researches of the committee in 
this direction may prove of great value in 
connection with ordnance construction. 

The experiments upon hardening contain 
results obtained by heating the specimens 
to temperatures from 720°C. to 1,000° C. 
and quenching them in various cooling 
liquids. Since this process is one frequently 
used in the arts,and one concerning which 
many discussions have been held, and nu- 
merous nostrums advocated, some of the re- 
marks about it are of interest. Within 
certain limits, the more rapidly the heat is 
abstracted the more effective will be the 
hardening. The bath must be large enough 
to have its temperature but slightly affected 

during the quenching of the metal, other- 
wise the hardening will not be uniform. In 
the tests discussed in the report water was 
used, and also oil, the results being very 
fully tabulated and illustrated. The rela- 
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tion of the hardening temperature to the 
carbon content and to the general composi- 
tion is clearly shown, and the results should 
be of material value in connection with 
practical operations of this sort. 

The whole report is a most valuable con- 
tribution to the applied science of engineer- 
ing, and the Institution is to be congratu- 
lated upon the success of the work of the 
committee which it has appointed and main- 
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tained. It is just such work as this which 
removes “practice” from the domain of 
empiricism and relieves theory from the 
imputation of impracticability. When all 
the fundamental operations and methods of 
engineering are subjected to such judicial 
investigation and study the opportunities 
for quackery in applied science will be vastly 
diminished, and the progress of civilization 
correspondingly aided. 


ELECTRICAL STATISTICS IN GERMANY. 


TABULAR REVIEW OF THE DEVELOPMENT OF CENTRAL ELECTRIC GENERATING STATIONS 


IN THE GERMAN EMPIRE. 
Elektrotechnische Zeitschrift. 


N a recent issue of the Elektrotechnische 
Zeitschrift appears the regular annual 
review of the growth of the production 

of electricity in the empire, from which we 
abstract some data of interest. The report 
is very complete, the various cities being 
arranged in alphabetical order, followed by 
columns giving the population, the electric 
system employed, kind of motive power, 
capacity in kilowatts, etc. As in the case of 
previous reports, the data relate only to gen- 
erating stations which distribute electrical 
energy for general public use and for sale, 
with the exception that some large private 
plants from which current is delivered to 
operative departments at a distance are in- 
cluded, these practically constituting cen- 
tral stations as important as some of the 
public plants. The statistics are brought 
down to April 1, 1903, and are thus com- 
parable with: those for the same period in 
previous years. 

There are at present in Germany 939 elec- 
tric stations coming within the above classi- 
fication, to which may be added 95 others 
in course of construction, some of which are 
doubtless in operation at this date. Of 
these 939 stations there are 50 having out- 
puts of more than 2,000 kilowatts, these be- 
ing distributed among 37 cities, and their 
total capacity being 271,479 kilowatts. The 
largest stations are naturally to be found in 
Berlin, where the Moabit station represents 
26,523 kilowatts and the Oberspree station, 
25,425 kilowatts. Berlin has also a num- 
ber of other electric generating stations, 
the total output being 75,600 kilowatts. The 
great hydro-electric station at Rheinfelden 


is credited with 12,600 kilowatts, while Mu- 
nich, Frankfurt, Hamburg, and the other 
large cities follow close behind. 

In comparison with the previous year a 
material advance appears. The total num- 
ber of stations in the report for* 1902 was 
870, as against 939 for 1903. In 1902 the 
number of incandescent lamps supplied was 
4,200,203 and in 1903 this had risen to 
5,050,584; while the number of arc lamps 
had increased from 192,059 to 218,953. 

Although many of the stations included 
in the list are used for local service there 
are some which extend their distribution 
over a wider area. Thus the works at 
Briihl, near Cologne, delivers current for 
lighting and power to 66 establishments 
within a radius of 15 to 20 kilometres, 
while the Upper Silesian Works supplies 
current to the entire surrounding manu- 
facturing district. The hydro-electric sta- 
tion at Rheinfelden delivers electrical en- 
ergy to 46 distinct points, while the Neckar 
Works supplies 40 establishments. 

An important feature in connection with 
the distribution of electrical energy over an 
industrial district is found in the applica- 
tion to household manufacturing, the small 
consumer being able, by reason of con- 
venient available power supply, to compete 
with the large factories. An example of 
this phase of the question is seen in the 
case of the Anrath works near Crefeld, in 
which the greater part of the current gen- 
erated is consumed in operating motors of 
Y% to % horse power for driving the silk 
ribbon looms in the houses of the indepen- 
dent operatives. 
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The publication of these statistics af- 
fords a most interesting view of the growth 
of the electrical industry in Germany, and 
a comparison of the present figures with 
those of previous years is instructive. Thus 
in 1894 there were but 148 stations in the 
empire, and the growth at first was but 
gradual. By 1809, however, the increase 
was more rapid, the figure advancing from 
489 stations in 1899 to 652 in 1900, and, as 
already noted, reaching a total of 939 gen- 
erating stations, exclusive of isolated plants, 
in 1903. The increase in output, however, 
has been far greater, since the later stations 
include the much larger modern plants. 
Thus the increase in number of stations 
has been 631 per cent., while the number of 
incandescent lamps has grown from 493,- 
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801 to 5,050,584, or more than 1,000 per 
cent., and the horse power of motors sup- 
plied has increased from 5,635 h. p. in 1804 
to 218,953 h. p. in 1903, or nearly 4,000 
per cent.! 

With the increasing development of the 
industry there has naturally appeared an 
increasing difficulty in obtaining full and 
complete statistics of the various works, 
but the information is well worth all it 
costs, and it is to be hoped that the desira- 
bility of keeping such a full and complete 
record will appeal to the producers as well 
as the consumers of electric current, and 
also to the manufacturers of electrical ma- 
chinery, and that full data and information 
will be freely furnished for the purpose of 
disseminating reliable data. 


IFFERENT kinds of motive power 
machines have their applications for 
various purposes, and the influences 

which control the choice are not those al- 
ways which are most apparent at first. The 
claims for the gas engine, or more broadly, 
for the internal-combustion motor, are gen- 
erally based on its high economy, but there 
are other reasons which are sometimes of 
greater importance. In discussing the use 
of gas engines in railroad work, Professor 
W. T. Magruder, in a paper recently pre- 
sented before the Central Railway Club, ex- 
amines the various reasons for the extended 
use of the gas engine in various depart- 
ments of railway plant, and some abstract 
of his paper is given as indicating the im- 
portance of the subject. 

The earliest use of the gas engine in rail- 
way service was in connection with pump- 
ing stations, esp-cially for isolated points 
where skilled attention could be given only 
intermittently. Such engines may be start- 
ed in the morning by the station agent, or 
by a track walker, and left running until 
stopped by an automatic appliance when 
the tank is filled, or stopped by the same at- 
tendant at the end of the day. Using gaso- 
line as fuel such engines have come into 
extensive use in the central and western 
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states of America, and although primarily 
introduced for reasons of convenience they 
have also been found extremely economical. 

As Professor Magruder points out, how- 
ever, such gas-engine pumping plants have 
been used almost entirely for small instal- 
lations the opinion prevailing among rail- 
road men that steam is preferable for larger 
plants. The development of the large gas 
engine, however, is extending to railway 
service, and in some instances a gas elec- 
tric power system has been introduced, the 
power being transmitted electrically to 
pumps at a distance. 

“If the plant is such a large one that the 
services of a pumper are constantly needed, 
then a cheaper fuel than gasoline should be 
used, and either a suction gas producer or 
an oil gas producer should be installed. By 
this means the total cost of operation can 
be reduced by the difference in the cost per 
horsepower of the coal used in a boiler, 
and the coal or oil used in a producer. It 
is not considered wise to allow the gaso- 
line plant to be without attention for over 
four or five hours at a time, as the delay 
to train service by lack of water at the 
pumping station due to a break-down of the 
gasoline engine or pump would be more 
costly to the company than the services of 


REVIEW OF THE ENGINEERING PRESS. 


a pumper for many days. It should be 
borne in mind, however, that there are cer- 
tain spare parts which every gasoline pump- 
ing station should always have at hand, 
such as extra battery parts, ignition points, 
springs and lubricating devices, just as 
there should be extra or spare parts at a 
steam pumping plant for use in case of 
sudden break-downs. Many vexatious and 
expensive repairs can be prevented by the 
installation of an engine and pump of high 
grade. In this, as in many other lines of 
industry, the machine lowest in first cost 
is not necessarily the cheapest. A certain 
number of parts are necessary to every en- 
gine or machine, and the builder who saves 
the purchaser the expense of a few dollars 
by omitting these parts frequently causes 
him to spend several times the amount so 
saved in extra fuel required and in more 
frequent repairs. On the other hand, the 
best engine does not necessarily have to 
have an excessive number of parts, and 
usually such an engine is liable to easily get 
out of order. Each part of a gas engine 
or other machine should have a definite ob- 
ject for its existence, and a definite duty to 


perform, for which it should be suitable in 


both strength and material. If continuity 
of service is desired in a railroad pumping 
station, it may not be necessary to install 
an engine such as is required for generating 
of electricity; but, on the other hand, to 
install one of the type of engines usually 
found in the oil fields would be the height 
of folly, as their construction and finish is 
usually such that their life is short and 
directly proportional to their first cost as 
compared with other engines, while their 
fuel consumption may be outrageously high. 
This last is a point of little moment in 
the case of a pumping engine in the oil 
fields, using a surplus of fuel, but it is one 
which cannot be overlooked where the fuel 
has to be transported and handled several 
times, as in railroad work. For railroad 
work, the best machine in use is a good 
serviceable engine of sufficient weight, run 
at a piston speed preferably of 500 f. p. m., 
and not to exceed 600 f. p. m. with electric 
ignition, and the hit-or-miss system of gov- 
erning. 

The installation of a gas power plant at 
a railway station will be accompanied by 
numerous opportunities for the replacement 
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of hand labor by power. ‘Thus turntables 
are readily operated by electric motors, 
while coal handling, rock crushing and the 
like are conveniently done. The operation 
of swing or drawbridges may be greatly fa- 
cilitated by an available source of power, 
and numerous local applications will sug- 
gest themselves. 

The success of internal-combustion mo- 
tors for propelling automobile vehicles has 
suggested their application to motor and in- 
spection cars, and such machines are com- 
ing into general use. 

“Such cars really consist of a gasoline 
automobile running on railroad rails. They 
are much speedier, and if time has any 
value, are much more economical than hu- 
man labor in propelling the car, tools and 
men. They are usually fitted with air- 
cooled motors, so that the water-jacketing 
of the cylinder, with its attending troubles 
and inconveniences and the necessity for 
transporting a tank of water are all elim- 
inated. These cars seem to be giving the 
best satisfaction and it is stated that ‘one 
of them recently completed a bridge in- 
spection trip of 1,500 miles, carrying four 
men and inspection tools, and made the 
trip on 45% gal. of gasoline, making fre- 
quent stops to inspect bridges and culverts 
along the line, and attaining a speed of 25 
miles an hour.’ This is a fuel consump- 
tion of three gallons of gasoline per 100 
miles.” 

In addition to any special applications, 
there is every reason to believe that the gas 
engine is well adapted for use in connec- 
tion with central power stations and rail- 
road shops. Here the fuel economy plays 
an important part, since modern gas en- 
gines fairly rival the steam engine in run- 
ning qualities, while a gas engine of me- 
dium size is as economical of fuel as the 
largest and most completely equipped triple 
expansion steam engine. 

“Some of the advantages of the gas en 
gine for central stations are: Minimum fuel 
consumption; low cost of operation and 
maintenance; simplicity of equipment; only 
two auxiliaries required, namely, an air 
compressor for starting the engine and a 
magneto, or dynamo, for producing cur- 
rent for electric ignition; quick starting; 
no ‘standby’ losses; the light load efficiency 
is superior to that of the steam engine; the 
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waste heat of the jacket water and of the 
exhaust gases can be used for heating build- 
ings; no danger from explosion; energy can 
be stored during light loads in one or more 
gas holders at less cost than by any other 
means; the greatest efficiency does not de- 
mand the use of the largest possible units, 
and hence the subdivision of the power 
among a number of smalled units gives bet- 
ter economy. For railroad work it is pos- 
sible to erect either coal-gas or water-gas 
producers and to use the product in gas 
engines for the generating electricity, either 
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at central stations or at different points 
around the shops and yards. The water gas 
could be carburetted for illuminating pur- 
poses, if desirable. The railroads might be 
able, in the light of recent experiments and 
experiences, to convince the managers of 
city gas-light works that it was to their in- 
terest to increase the amount of coal gasified 
in their present works so as to furnish 
more gas for use in gas engines by the rail- 
road company and at a rate which would 
make the net cost of power when so gen- 
erated much less than with steam power.” 


URING the past few years there has 
D been completed in that charming 
portion of Switzerland known as the 
Engadine some very interesting pieces of 
narrow-gauge railway construction, involv- 
ing engineering feats of direct and helical 
tunneling, bridge construction, and location 
of a high order. A very complete account 
of this work is given in an article by M. F. 
Rey, in a recent issue of the Bulletin Tech- 
nique de la Suisse Romande, with topo- 
graphical maps, profiles, and tunnel sections, 
as well as handsome photographs of some 
of the more picturesque portions. 

The Rhaeticon railway system includes 
several roads of 1 metre gauge, none of 
these being long, but all of them possessing 
features of interest for the engineer. The 
Landquart-Davos line, of 50 kilometres in 
length, is the oldest of these, followed by 
the Landquart-Thusis line, 41.18 kilometres 
long, the Reichenau-Ilanz line, 19.4 kilome- 
tres long, and the Thusis-St. Moritz line, 
61.7 kilometres in length. 

The latest and most important of these 
lines is the one connecting Thusis with St. 
Moritz, popularly known as the Albula rail- 
way from the fact that it traverses the Albu- 
la Pass by an important tunnel, and also 
called the Engadine railway because of the 
convenient a¢gcess which it gives to that 
district from Coire and from the entire 
northern portion of Switzerland. 

The line starts from Thusis at an eleva- 
tion of 700.5 metres above sea level, and at- 
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tains its highest elevation in the middle of 
the Albula tunnel at 1823.4 metres, a differ- 
ence of level of 1123 metres. The earlier 
portion of the road follows up the valley of 
the Rhine, diverting from thence to the 
course of the Albula, which it follows, with 
frequent crossings, viaducts and tunnels until 
the crest is reached. In many respects this 
line resembles on a small scale the St. Goth- 
ard railway, making the ascent in several in- 
stances by means of helical tunnels in the 
heart of the mountain, owing to the imprac- 
ticability of effecting the necessary ascent in 
the open grade of the valley. The summit 
being attained in a straight tunnel, the de- 
scent beyond is effected by similar spiral 
tunnels and loops, the whole involving nu- 
merous difficult and trying problems. The 
grades range from 2.5 per cent. to 
3-5 per cent., these permitting the use 
of ordinary ‘traction without requiring 
the employment of rack transmission, 
the difficulties of the road appearing more 
in the location and construction than in 
the operation. Thus, in the section of 12 
kilometers in length, between Thusis and 
Tiefencastel, there are 27 bridges and via- 
ducts, and 13 tunnels, these latter represent- 
ing 33 per cent. of the section. 

Among the most important of the bridges 
may be mentioned the Solis viaduct, with its 
masonry arch of 42 metres span, crossing 
the Albula, which flows 90 metres beneath; 
and the Landwasser viaduct, composed of six 
arches of 20 metres span each, constructed 
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on a 2 per cent. grade and a curve of 100 
metres radius, the height from the foot of 
the piers to the track being 65 metres. There 
are a number of other viaducts which resem- 
ble this latter structure, and all the bridges 
are constructed with masonry arches with 
the exception of the central span of the 
bridge across the Rhine at Thusis, and 
four small bridges in the Engadine, these 
being made with metallic girders. 

Of the tunnels the most notable is the Al- 
bula tunnel, this being the straight piercing 
at the summit, and being 5,864 metres, or 
about 34 miles in length, the longest tunnel 
which has thus far been constructed for a 
narrow gauge railway line. The treacherous 
nature of the rock, and the constant infiltra- 
tion of very cold water rendered this bor- 
ing very difficult, and for four-fifths of its 
length it is lined with masonry. Small niches 
are provided in the walls of the tunnel as 
refuges for the inspectors, each post being 
equipped with telephonic communication to 
the entrance stations. 

Fully as interesting from the viewpoint 
of the engineer are the helical tunnels, 
which ate included in the approaches to 
the main Albula tunnel. Thus between 
Munot and Naz there are three tunnels each 
forming almost a complete helix in the 
solid rock, the radius of curvature in each 
case being 120 metres, and two of the tun- 
nels being superposed one upon the other 
in the heart of the mountain. In this way 
a rise of 167 metres is effected in a distance 
of 5,000 metres, measured along the tortuous 
line of the railway, or in about 2,000 metres 


direct distance. Not including the Albula 
tunnel, the road contains 38 tunnels, with a 
total length of 10,161 metres, of which 7,742 
metres represent masonry lining. Including 
the Albula tunnel there are 16 kilometres of 
tunnels on the line, or a little more than 
one-fourth of the length of the whole rail- 
way. 

From Thusis to St. Moritz 57 per cent. of 
thé line is straight and 43 per cent. consists 
of curves. The connection between the 
straight and curved portions is made by the 
use of parabolic sections, while the horizon- 
tal portions of the line are connected to the 
grades by curves of 2,000 metres radius in 
a vertical plane, except at the approaches to 
stations, where the curvature is reduced to 
a radius of 1,000 metres. 

This road opens up one of the most pic- 
turesque portions of Switzerland to conven- 
ient travel; a matter of especial importance 
in view of the extent to which the region has 
already been visited by those who are seek- 
ing restoration to health. The popularity of 
Davos Platz as a health resort is well 
known, while St. Moritz is also largely fre- 
quented, and the completion of the new 
railway will add greatly to the number of 
visitors. 

From an engineering point of view the 
railway will doubtless attract much atten- 
tion, and the greater altitude of the Albula 
tunnel over the St. Gothard (the latter 
being but 1,149 metres above sea level) 
should be taken into account in considering 
the structural difficulties which have been 
so succesfully overcome in its completion. 


PATENT LAW ADMINISTRATION. 


THE RELATION OF PATENTS AND PATENT LAWS TO THE DEVELOPMENT OF THE 
MECHANIC ARTS. 


Technical Society of the Pacific Coast. 


: has long been the tendency to laud 
patent protection as one of the great 

causes of the development of mechan- 
ical improvement, and in the United States 
especially the Patent Office has been held 
up by many as a sort of beneficial institution 
from which a stream of wealth has spread 
over the entire land. That such a view is 
no longer generally held, at least among 
scientific engineers, is well known, and the 
present status of the question is well brought 


out in two papers presented before the 
Technical Society of the Pacific Coast by 
such well known engineers as Mr. George 
W. Dickie and Mr. John Richards, and 
published in the Journal of the Association 
of Engineering Societies. 

After reviewing the history of the origin 
of patents for inventions, and showing them 
to be the one relic which survived the abo- 
lition of the mass of burdensome monopo- 
lies in various departments of trade dur- 
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ing the reign of James I. of England, Mr. 
Dickie proceeds to consider existing patent 
practice. He shows that patents seem to 
be granted upon: 

“New contrivances which produce new 
results ; 

“New contrivances which produce old re- 
sults ; 

“New combinations of old and well- 
known parts, whether the combination re- 
lates to the operation or the result. 

“New methods of applying a well-known 
device. 

“The whole reason for the existence of 
patents is the monopolizing by the inventor, 
for a limited period, of the benefits derived 
from an invention, on the supposition that 
there will result a lasting benefit to the pub- 
lic after the term of the patent has expired. 

“A very small percentage of the patents 
granted meet this condition, for, to do so, 
they must cover real inventions. The me- 
chanical arts have reached such a stage of 
development that new combinations of me- 
chanical devices, in the sense of invention, 
is hardly possible, and, in my opinion, a 
patent should be issued only where some 
mew contrivance has been invented to pro- 
duce a new result. I would not have any 
real inventor go unrewarded, but, in order 
to recompense the few inventors who have 
done work worthy of recognition by their 
fellow-men, it should not be necessary for 
the public generally, and the mechanical 
arts in particular, to carry the huge load 
of patent-protected devices of all sorts de- 
scribed in patent specifications, which, ow- 
ing to cleverly worded claims, prevent a free 
application of the proper device to accom- 
plish the end in view.” 

As am example of the kind of patent 
which stands in the way of progress, Mr. 
| ickie cites a broad claim of the combina- 
tion of a bulkhead, sliding door, and elec- 
tric motor, this being used to enable the 
water-tight compartments of a vessel to be 
separated from each other by the control 
of the closing of the doors from some cen- 
tral point. He described the fact that such 
a combination was specified by the United 
States Navy Department, and that he him- 
self had made such a combination, and dis- 
cussed it with the officer who subsequently 
obtained the patent. Such a patent, in Mr. 
Dickie’s opinion, is lacking in invention, 
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such combinations being constantly made by 
engineers and draftsmen in the course of 
their daily work as part of the ares of 
their profession. 

Mr. Dickie states his position as fol- 
lows: 

“I do not wish to be understood as op- 
posed to all patents. I believe in reward- 
ing everyone who, by invention or skill, suc- 
ceeds in making new combinations of well- 
known devices to accomplish results where- 
by the public will be ultimately benefited, 
and I would have such rewards liberal and 
sure; but patent claims cleverly worded to 
cover combinations of well-known devices 
—to accomplish well-known results obtained 
for business purposes—that are to prevent 
others from using the same combinations 
or mechanical equivalents I would abolish, 
and thereby stop 90 per cent. of the patent 
business, with decided advantage to the real 
inventor, who at present is lost amid the 
multitude of imitation inventors and pat- 
ent sharps.” 

In discussing Mr. Dickie’s views, Mr. 
John Richards concedes much of the abuse 
charged against the present system, but 
hardly believes that the desired improvement 
is easy of attainment. He believes that 
much of the trouble lies in the fact that 
there are large numbers of able, skilled law- 
yers and patent solicitors, actively engaged 
in pushing the interests of the clients, while 
opposed to them are a limited number of 
Patent Office examiners, of limited at- 
tainments and with but moderate salaries, 
and without any especial interest in seeing 
that the work is judicially done. As he well 
says, the conduct of the United States Pat- 
ent Office “is an amazing example of routine 
work, done by rule and apparently without 
personal discretion—by rules that have 
grown out of the conduct of the office and 
the circumstances of procedure.” 

As examples of the ignorance of patent 
examiners, Mr. Richards cites the well- 
known case of the rejection in 1853 of the 
invention, by Jearum Atkins, of the impulse 
turbine, an invention which was afterwards 
taken up abroad, and came back to the 
United States from Switzerland, Mr. At- 
kins receiving tardy recognition from the 
Patent Office in 1875 too late to do him 
or his country any good. Another example 
was the manner in which an ignition de- 
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vice for gas engines was rejected on ir- 
relevant references without being consid- 
ered ‘on its merits as an invention. Mr. 
Richards is undoubtedly right that it is not 
practicable to secure as examiners capable 
and competent engineers and scientists for 
the salaries paid by the government when 
so much better returns can be had by com- 
petent men elsewhere. That the ideas and 
inventions of some of the first engineers of 
the age should be passed upon by men 
whom the applicants would not be willing to 
employ in minor capacities, hardly seems a 
satisfactory or even intelligent proceeding. 

Mr. Richards concludes with the follow- 
ing very significant warning: 

“TI will venture the opinion that we are 
at the beginning, or a little beyond the be- 
ginning, of a war upon property in inven- 
tions, a war which will no doubt be con- 
ducted with extreme subtlety by those who 
own large amounts of capital and who rec- 
ognize that as the only interest that should 
absorb the earnings of industrial produc- 
tion. 

“As signs in this direction may be men- 
tioned the erratic administration mentioned 
in this and in Mr. Dickie’s paper; the want 
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of room for the Patent Bureau and especial- 
ly the paucity of legislation and attention 
given to this subject; the character of the 
bills now before Congress, and the growing 
opinion, if not belief, among large owners, 
that small or individual enterprises such 
as are founded on patents should not exist. 

“The first movement in this war against 
invention will be to render patent grants 
unpopular, and finally obnoxious, by repre- 
senting them as monopolies and by encour- 
aging bad administration. 

“The honest administration of the Bureau 
and of the appellate and circuit courts is 
seldom called in question, although dealing 
with vast and intricate interests, and this 
circumstance has, no doubt, warded off at- 
tacks that would otherwise have been made 
upon the system. 

“This claim of honesty and pure adminis- 
tration, however great the errors made, is 
one of especial weight when so much of an 
opposite nature characterizes our time, and 
we may be excused for some congratulation 
over the fact that engineers and mechanics 
deal with truth and ascertain facts, and that 
even the romancers never choose their vil- 
lainous characters from these callings.” 


TECHNICAL EDUCATION IN GERMANY. 


A COMPARISON 


BETWEEN BRITISH AND GERMAN METHODS OF CONDUCTING 


ENGINEERING EDUCATION. 
North-East Coast Institution of Engineers and Shipbuilders. 


ECHNICAL education is such a fer- 
tile subject for discussion that pa- 
pers upon the question are of fre- 

quent appearance. Many of these are mere- 
ly repetitions of what has been said be- 
fore, but practical information is always 
welcome. Among articles of this latter 
class must be included the paper presented 
by Mr. Max Wurl before the North-East 
Coast Institution of Engineers and Ship- 
builders, upon the subject of technical edu- 
cation in Germany. The opinion has pre- 
vailed in many parts of the United King- 
dom that the methods used in Germany 
possess advantages over those in vogue in 
Great Britain, so that a clear presentation 
of the former by one who is personally fa- 
miliar with all the details, it of present im- 
portance and interest. 

Mr. Wurl describes in general the Prus- 


sian system of education, this being repre- 
sentative of the other parts of the empire, 
and emphasises from the start the fact 
that the kind of technical education which 
can be conferred on a man depends mainly 
upon his general education, the latter be- 
ing the root and organ by means of which 
the technical training is able to grow. 

The German schools are, to a certain ex- 
tent, under the control of the government, 
the Minister of Education directly con- 
trolling the universities, the secondary and 
the primary schools being under the direct 
supervision of local boards. Passing by the 
primary schools, Mr. Wurl discusses at 
some length the rivalry between the three 
types of secondary schools: the Gymmnasi- 
um, the Realgymnasium and the Oberreal- 
schule. The Gymnasium was the successor 
to the old medizval school of the monks, 
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and clung fast to the old classical training, 
secure in the privileges acquired with age. 
The Realgymnasium was on outgrowth of 
the older school, while the Oberrealschule 
is distinctly modern, replacing the classics 
by modern languages, and laying the foun- 
dations for subsequent technical training. 
Until recently, however, the old privileges 
of the gymnasium were all powerful, and 
the certificates of the newer institutions 
were not recognized by the universities. 
The influence of the present German Em- 
peror, however, has placed all three classes 
of schools on the same level, and the 
certificates of any of them grants admit- 
tance to all faculties at any German uni- 
versity or technical college. Following the 
secondary schools, so far as technical edu- 
cation is concerned, come the Hochschulen 
or technical high schools, which have really 
grown up in Germany during the past thirty 
years, although some of them being based 
on older academical foundations, claim a 
greater age, the Charlottenburg School hav- 
ing recently celebrated, upon this basis, its 
hundredth anniversary. 

“The aims of the technical high schools 
are to train the student to independent 
thought in technical affairs. He is taught 
to take a wide view in all of his considera- 
tions and all his doings; to avoid the mistake 
of one-sidedness which is but too common. 
All points practical, theoretical, commercial, 
etc., must be studied with equal care and 
thoroughness; 2 failure in any undertaking 
always shows that something has been over- 
looked or neglected, and on the other hand 
we may be sure of success if we include in 
our considerations all the different condi- 
tions according to their importance.” 

“Every student who wants to take 
degrees must have had at least one year’s 
workshop practice before his first aca- 
demical examination. This new clause was 
not introduced until an enquiry had been 
made as to the readiness of industrial es- 
tablishments to accept volunteers in their 
works. 520 engine-works, shipyards, elec- 
trical works, ironworks, foundries, bridge- 
building firms, etc., have now agreed, and 
about 1,750 places are available every year, 
in addition to those provided by the State 
for training its railway engineers. For 
this latter group the regulation is that the 
State Railway engineer students work six 
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months in the fitting shop and two months 
each in the machine shops, foundry, and 
pattern shops; they have to keep an ac- 
count of their work, and being volunteers, 
receive, of course, no remuneration.” 

In entering the Hochschule the first year 
is passed by all the students in the study of 
general sciences, after which an election of 
some one of the various departments of 
engineering is permitted. The instruction 
is by lectures, practical work in drawing 
and designing, and experimental work in 
the laboratory. The students enjoy almost 
perfect freedom, using their time as they 
choose, it being found that those who have 
gone far enough to enter upon such a 
course of study realize the importance of 
their work and the value of time, and ap- 
preciate fully the opportunities which are 
placed before them. In this respect there is 
a marked difference between German and 
British methods, and although it has been 
doubted that the German plan would work 
well in England, it does seem as if men who 
are to make responsible engineers and prac- 
titioners should be placed in a position to 
realize their responsibility. The whole 
system, lectures, drawing room, laboratory, 
is such as to bring the student into close per- 
sonal contact with the professor, tending 
to an individual development of each stu- 
dent, and the object is manifestly to edu- 
cate him to self dependence and reliance. 

A most important feature in connection 
with technical education in Germany is the 
fact that the academically trained engineer 
generally finds a situation after leaving col- 
lege. Engineers with Hochschule education 
are in fairly good demand, especially those 
who have taken degrees. In this respect 
the matter is somewhat similar to that in 
the United States, where the graduates of 
the engineering schools are in demand, in 
marked contrast to the state of affairs in 
Great Britain. Indeed in this respect the 
British employers are in need of training 
themselves to the end that they may ap- 
preciate the importance of having in their 
establishments a number of active young 
men, fully trained in the latest scientific 
methods. German methods of teaching 
may not be wholly applicable to use in 
England, but no system can be made fully 
effective unless it is appreciated and sup- 
plemented by the employers. 
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THE NATURE OF INVENTION. 


A REVIEW OF THE RELATION BETWEEN MECHANICAL DESIGN AND ORIGINALITY IN INVENTION. 


J. Fletcher Moulton, K.C.—Junior Institution of Engineers. 


E have reviewed elsewhere in this 

issue the opinions of certain eminent 

engineers concerning the question of 
patent rights in inventions, and we have 
as a sort of companion subject the impor- 
tant aud valuable address of Mr. J. Fletcher 
Moulton, K.C., before the Junior Institu- 
tion of Engineers, upon the question of in- 
vention, as viewed by the lawyer. 

Mr. Moulton first examines what he calls 
the “heritage of knowledge” available for 
present inventors, this consisting of the ac- 
cumulated growth of mechanical science 
which narrows as well as widens the field. 
Doubtless all the fundamental elements of 
mechanism were originally inventions of 
importance, and some very interesting pages 
of history have been written upon this 
branch of the subject, although the origin 
of many are lost in the past. Each 
existing element of mechanism, however, 
represents a present and future power 
conferred on mankind. All these ex- 
isting elements form an important portion 
of the equipment of the inventor. 

The present task of the inventor is too 
vast to be discussed at any one time, and 
hence Mr. Moulton limits himself to an 
examination of those inventions whose ob- 
ject is to produce by mechanical means 


articles which must otherwise be produced 


by hand work. 

Some have thought that the best solution 
of such problems would be found in a close 
imitation of the manual process, but this 
is not necessarily the case. As Mr. Moul- 
ton well says, mechanical movements can- 
not be expected to replace exactly the func- 
tions of two hands whose movements are 
closely watched by eyes which report to 
a guiding intelligence, and other methods 
may often be found more available. Here 
he brings in a striking analogy. 

“Doubtless you have often had to send 
a message by telegraph to some distant 
country to which the rate charged per word 
is high. You write your message as tersely 
as may be, but even thus its length is for- 
midable. What do you do? You fly to your 
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telegraphic code. It tells you that if you 
will change the phraseology of your mes- 
sage you can by a single code word repre- 
sent a whole phrase. You thereupon set 
to work to recast your message so as to 
make it capable of being expressed in code 
words. When you have done so, you have 
not improved it as a message. It is less 
terse and less naturally expressed. If you 
were writing and not telegraphing, you 
would prefer to use it in its original form. 
But as now expressed each of the phrases 
of which it is composed can be sent over 
the wires in the form and at the price of 2 
single word, and the cost of the whole is 
but a fraction of what would have been the 
cost of the message as originally framed. 
It has been recast in a form suitable for 
cheap telegraphing. Just so the inventor. 
He has to find a series of operations which, 
in their totality, are equivalent to the series 
of the hand worker. But each of these ope- 
rations in itself need not be such as would 
be in hand labour be suitable or even prac- 
ticable.” 

As examples of the manner in which 
hand operations have been “coded” into me- 
chanical form Mr. Moulton cites the de- 
velopment of the sewing machine, which, 
with its eye-pointed needle, and double 
thread or chain stitch is quite different 
from the manual methods of sewing; and 
numerous similar examples will undoubt- 
edly occur to the reader. 

Mr. Moulton discusses the too common 
tendency of inventors to change and modify 
their inventions where a steadfast effort 
along a definite work might lead to success. 
The example of Babbage, who by continual 
changing of his plans and ideas left little 
which was of subsequent use or value, is an 
instance of the inventor who begins one 
thing before he has completed another. 

From a commercial standpoint, the sub- 
ject of invention demands especial attention. 
An invention must be regarded as only the 
beginning of a commercial enterprise, and 
when the invention is completed the actual 
business portion of the task is but begun. 
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Thus, for example, the linotype, which 
has to a great extent revolutionized the 
composition of printed matter, is the result 
of long and patient work, not only on the 
part of the inventor, but on the part also 
of those who were associated with him in 
making the machine a commercial success. 
Thousands were expended in experimental 
work, and it was only after years of work 
on the part of both inventor and capital- 
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ist that the completed machine was ready. 


There is little doubt that the invention of 
the future will be that of the systematic 
pursuit of a desired end by the united ef- 
forts of inventor and promoter, and with 
the development of scientific methods the 
old-time chance inventor will be super- 
ceded by the scientific investigator, backed 
by ample means and full technical re- 
sources, removing his work from the do- 
main of guess-work and placing it in the 
field of scientific research. 


THE INFLUENCE OF THE INTRODUCTION 


T is now generally realized that the new 
I high-speed steels have come to stay, 
and that their general introduction 
means the supercession of many existing 
machine tools by those of much greater 
weight, power, and rigidity. The accept- 
ance of this fact brings up for considera- 
tion another problem, the answer to the 
question, “What is to be done with the 
old tools?” This matter is discussed in 
a paper presented before the Western Rail- 
way Club-by Mr. J. A. Carney, and its 
timeliness renders it appropriate for re- 
view at this time. 

Specifications which are being issued for 
lathes and planers now require that the 
lathes shall stand 14-inch cut, with ™%-inch 
feed at 30 feet per minute, while planers 
are required to cut S-inch with 14-inch 
feed at 50 feet per minute in mild steel. 
Such tools are only beginning to be made, 
and they must necessarily cost more than 
their predecessors, but the machine tool 
builders are preparing to fill such orders, 
realizing that these are the standard re- 
quirements of the immediate future. 

“The question arises, What shall be done 
with a lot of serviceable machines which 
are not exactly out of date, but which can- 
not keep up with the high speed steel 
pace? In a great many cases they can be 
speeded up and with moderate cuts the out- 
put of the tool largely increased, but it is 
found that the belting commences to give 
out and cast iron gears break. It is possible 


to replace cast iron gears with steel, but it 
is very probable that some other part will 


MACHINE TOOLS AND HIGH-SPEED STEEL. 


OF HIGH-SPEED TOOL STEELS UPON EXISTING 
MACHINE TOOLS. 


J. A. Carney—Western Railway Club. 


be unable to stand the strain, and the ma- 
chine will be wrecked. 

“The effect of belting with increased 
speed and cut on old tools is most disas- 
trous, and if a tool is worked to its capacity 
the cost of repairs to belts and purchase of 
new ones will increase as much as 100 per 
cent. The belts, if single ply, can be re- 
placed with light double ply at a slightly 
increased cost and an increased service 
greater in proportion, and in some cases 
it may be found economical to equip the ma- 
chines with new cones, taking a wider belt. 

“The possible time saving of high-speed 
steel, used with old and weak machines, is 
due to the fact that it will do much heavier 
work without regrinding and will finish 
most jobs without having to stop the ma- 
chine and grind the tools. This item is a 
most valuable one and will do nearly as 
much to help a good output as the increased 
speed and cut.” 

Mr. Carney puts the question in the form 
of two queries: “Is it profitable to con- 
tinue the use of tools for general use not 
capable of maximum output as calculated 
to-day? And is it profitable to reconstruct 
such tools to give greater speed where the 
design does not allow of much increased 
strength?” 

“In reply to the first: Where the output 
of a tool is in such demand that it is worked 
to its limit of capacity, and to increase 
the output of. the shop would mean the pur- 
chase of a similar tool, it will pay to get 
rid of the original tool and buy a machine 
of up-to-date design, capable of maximum 
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effort as counted to-day. The single tool 
of modern design will more than make up 
its cost in the extra work done. Where 
a tool is not kept busy all the time it may 
not be advisable to spend money where in- 
creased capacity would mean increased 
idleness; but even then there would be an 
argument of cheaper work on account of the 
faster output. 

“In reply to the second question: In- 
creased speed can be obtained in most 
cases by increasing the speed of the counter- 
shaft, but great care must be taken not to 
tax the old tool beyond its endurance, or a 
series of annoying and sometimes expensive 
breakdowns will result. 

“It is impossible to give any rule for 
scrapping or rebuilding old tools, because 
the conditions of each shop are so different, 
and a tool that is very nearly worthless in 
one shop may be a valuable adjunct to 
some other shop; but as a general proposi- 
tion it is advisable to purchase a new tool 
if it can be shown that 20 per cent. of its 
cost can be saved per year over and above 
the output of the old tool.” 

Apart from the modifications which the 
new steels are making in the tools them- 
selves, there is to be considered the effect 
which their use is to have upon the men. 
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As Mr. Carney puts it: “The education 
of the old-time slow-speed tempered-tool 
machinist is no small item.” High-speed 
steels and high-speed machine tools neces- 
sarily involve high-speed machinists. In- 
stead of scrapping the old men with the 
old tools, various methods may be employed 
to reconstruct them. One plan is to re- 
arrange the tools so that the old slow 
speeds can no longer be obtained at all, 
and the necessity of putting on new cones 
for wider belts also permits the necessary 
alterations to cut out the slower steps. A 
better plan is to change the temper of the 
man as well as of the tool and by the intro- 
duction of a suitable premium or bonus 
system of payment cause him to have as 
great an interest in the increased output 
as has his employer. In this respect the 
reconstruction of the whole shop adminis- 
tration may well be carried along together. 
Modern tools mean higher speeds and lower 
shop costs. Improved systems of payment 
again act to reduce shop charges and total 
costs. Both include some modern method 
system of shop accounting and cost keeping, 
so that a complete reorganization of both 
productive and administrative methods must 
be carried out if the full benefits of the new 
processes are to be obtained. 


HE necessity for maintaining open 
channels in waters formerly allowed 
to be closed during a portion of the 

year has led to the construction of ice break- 
ing vessels especially fitted, by reason of 
their strength and powering, to cope with 
the obstruction. In a paper recently pre- 
sented before the Society of Arts by Mr. 
Arthur Gulston, and published in the Jour- 
nal of the society, some account is given 
of the more powerful of the recent ice 
‘breakers, with numerous illustrations. 

The first vessels described by Mr. Gulston 
are those made for use in the Baltic and the 
North Sea, and these seem very small and 
weak compared with the powerful vessels 
since constructed. Thus the Pilot built for 
use in the harbour of Cronstadt was only 


MODERN ICE BREAKERS. 


THE DESIGN AND OPERATION OF VESSELS FOR MAINTAINING NAVIGABLE CHANNELS 
IN ICE-BOUND WATERS. 


Arthur Gulston—Society of Arts. 


about 65 feet long, with an engine of 85 
horse power, and the Zarja and the Luna, 
used in the same waters, were little more 
than powerful tug boats, capable of keeping 
a channel open only by constant action. 
Similar boats have been used at Hamburg 
for maintaining navigation in winter be- 
tween Hamburg and Cuxhaven, and the 
shallowness of the water prevents boats of 
greater draught being used. The large mod- 
ern ice breakers depend for their efficiency 
upon their ability to ride up upon the ice and 
break down the edge of the sheet by sheer 
weight, thus “biting” their way through the 
sheet. Such action requires that the hull 
shall be constructed with the greatest pos- 
sible stiffness, the vessel being subjected to 
stresses which would break an ordinary 
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ship in two. With this great strength there 
must be ample power, the combination of 
the two being needed to oppose the heavy 
resistances. Vessels of this kind are now 
in active service in Copenhagen, Kiel, Riga, 
Stockholm, Amsterdam and other ports, be- 
sides many small boats used as post boats 
and pilot boats in the Baltic, the German 
Coast, and the Black Sea. A typical ex- 
ample of the boats used in general service 
is found in the Sampo, operating in the port 
of Hangé, in Finland. This vessel, which 
was built on the Tyne, has a propeller at 
each end, the bow engine having 1,200 horse 
power and the stern engine 1,350 horse pow- 
er. She is 202 feet long, and 2,000 tons dis- 
placement, with a full draught of 18 feet. 
This boat breaks through field ice of 12 to 
16 inches thick at a speed of eight knots, and 
she can work through drift ice of 8 to 10 
feet thick at a rate of two to three knots, 
also breaking down larger packs without 
much trouble. 

“Coming now to the design of ice break- 
ers and vessels suitable for working in ice, 
they should have the bow angles and lines 
so arranged that when they have mounted 
the ice, and the ice is giving way under the 
vessel’s weight, they must not jamb when 
returning o be water borne forward, al- 
ways remembering that they are advancing 
and should remount the ice. When the ice 
is broken down it should pass along below 
the vessel or under the field ice, otherwise 
it lies on the water and has a tendency to 
jamb the vessel sidewise. This results in 
the ice breaker having to smash a larger 
proportion of ice than necessary, to give 
side clearance, thus absorbing more power, 
coal, and time, and probably resulting in 
having to back and charge the ice. An ice 
breaker should also be able to turn out of 
the channel she has cut, and the form of the 
bow lines has much effect on this manceuvre. 

The designs of ice breakers vary so 
much that there are no certain data to 
guide builders; but practice has shown that 
the full forward form of spoon-shaped bow 
is not successful in hard and packed ice, as 
the vessel pushes the ice in front of her- 
self, instead of cutting and dispersing it. 
It should be borne in mind that ice break- 
ers, when charging in heavy ice, are in col- 
lision, so to speak, during the whole time 
they are at work; this therefore, entails 
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much more strengthening at the bow and 
sides, as the ice to be dealt with becomes 
more formidable. The shell plating must 
be considerably increased in smaH boats, 
and still more so as the vessels increase 
in size; additional stringers, stronger decks, 
and a liberal addition to the number of 
bulkheads, transverse and longitudinal, as 
well as many pillars, become a necessity to 
prevent recurrence of repairs.” 

The greatest of modern ice breakers is 
the Ermack, built originally for use in the 
Baltic, but also occasionally employed else- 
where. This vessel is 335 feet long, 71 feet 
beam, and 8,000 tons displacement with a 
draught of 22 feet. She was originally fit- 
ted with a bow propeller as well as the twin 
screws at the stern, this propeller, with its 
independent engine, being intended to aid 
in breaking up the ice. The bow propeller 
was found useful for one year old ice, but 
became choked and useless in Pelar field 
ice, and hence was removed before the ves- 
sel was sent to the Arctic. In solid ice two 
feet thick, with six to twelve inches of 
snow on top of it, the Ermack can make 
a speed of nine knots, while she can charge 
and demolish packs of ice twenty to thirty- 
five feet in thickness. 

Especial interest attaches at the present 
time to the ice breakers on Lake Baikal, in 
Siberia, these forming a portion of the sys- 
tem of the Trans-Siberian Railway. The 
Baikal, which is the powerful ice breaker 
for this service, is 292 feet long, and 4,200 
tons displacement, and is fitted with three 
lines of rails for the locomotives and cars 
forming the train, there being also a prom- 
enade deck for the use of the passengers 
during the crossing. The field ice on Lake 
Baikal forms 36 inches thick, and also 
forms heavy packs, but the ice breakers 
have been found successful in carrying the 
regular passenger trains and the mails 
across throughout the winter. 

Mr. Gulston described some of the Amer- 
ican ice breaker ferry boats, including the 
St. Marie and the St. Ignace, used on the 
Straits of Mackinaw and the Transfer 
which carries the trains of the Michigan 
Central Railroad across the Detroit river. 
The paper contains numerous interesting 
illustrations and valuable information con- 
cerning the successful navigation in ice- 
bound harbours. 
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trated description of method used in low- 
ering a 1000-ton drawbridge a distance of 
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BRIDGES. 
Arch. 


The Great Railway Arch over the Adda 
in the Valtellina, Italy (Die Grosse 
Gewdlbte Eisenbahnbrucke tiber die Adda 
im Veltelino in Italien) Rudolf Jaussner. 
With details of the centering and erection 
of the masonry arch of 70 metres span. 
2000 w. Zeitschr d Oesterr Ing u Arch 
Ver—Jan. 1, 1904. No. 60427 D. 

See also Civil Engineering, Construc- 
tion. 


Bridge Moving. 
A Novel Engineering Feat. 


An illus- 
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more than ten feet by means of floating 
sand jacks. 2500 w. Ir Age—Dec. 31, 
1903. No. 59908. 

Moving a Drawbridge on the Lacka- 
wanna. An illustrated description of the 
removal of a double-decked bridge cross- 
ing the Passaic River in New Jersey, 
which involved many novel features. 400 
w. Ry Age—Jan. 1, 1904. No. 59901. 

Moving a Drawbridge with Sand Jacks. 
Fine photographs showing views while 
moving was in progress, with information 
concerning the work of lowering the 


See page 1037. 
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bridge over the Passaic River, at New- 
ark, N. J. 2500 w. R R Gaz—Jan. 1, 
1904. No. 60067. 

The Use of Scows and Sand Jacks in 
Moving and Lowering a 1000-ton Draw- 
bridge over the Passaic River, at Newark, 

. Jj. Lincoln Bush. An _ illustrated 
article describing this work, especially the 
use of sand jacks. 4500 w. Eng News— 
Dec. 31, 1903. No. 60035. 

Brooklyn Bridge. 

A Proposed Plan for Rebuilding the 
Brooklyn Bridge. An illustrated article 
giving plans for reconstruction of the 
suspension bridge between Brooklyn and 
New York, suggested by Mr. Gustav 
Lindenthal. 2000 w. Eng News—Jan. 7, 
1904. No. 60138 

Erection. 

The Erection of the Kemi-Isohaara 
Bridge in Finland (Die Aufstellung der 
sxcemi-Isohara Briicke in Finnland) 
Snellman. An illustrated account of the 
erection and launching of a 125-metre span 
truss on the line of the Norrlandsbahn 
in Finland. 4000 w. Zeitschr d Ver 
Deutscher Ing—Jan. 2, 1904. No 60417 D. 

Manhattan Bridge. 

The Manhattan Bridge Across the East 
River. Illustrated description of this 
bridge at New York, the foundations and 
piers of which are nearly completed. 1800 
w. Sci Am—Jan. 23, 1904. No. 60325. 

Point Bridge. 

The Point Bridge at Pittsburg, Pa., 
Which Must Be Rebuilt. Illustrates and 
describes the design of this historic bridge, 
which must now be rebuilt. 2000 w. Eng 
News—Jan. 21, 1904. No. 60316. 


Railroad Bridges. 


Steel Concrete Abutments and Solid 
Floors for Railroad Bridges. A. O. Cun- 
ningham. Illustrates and _ describes 
bridges showing new features of rein- 


forced concrete construction. 1400 w. R 
R Gaz—Jan. 8, 1904. No. 60192. 


Swing Bridge. 

Pivot Pier Caisson and Operating Ma- 
chinery for a Heavy Swing Bridge. II- 
lustrates and describes interesting features 
of a very heavy combined railway and 
highway bridge soon to be built over the 


Missouri River at Kansas City, Mo. 
1600 w. Eng News—Jan. 7, 1904. No. 
60140. 
Williamsburg Bridge. 

Details of the Williamsburg Bridge 
Towers. Photographs illustrating some 


of the typical features of the steelwork 
connections of the bridge across the East 
River at New York, with description. 
1100 w. Eng Rec—Jan. 16, 1904. No. 
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CANALS, RIVERS AND HARBORS. 


Breakwaters. 

The Construction of Breakwaters (Sulla 
Costruzione die Moli) Verdinois. 
comparison of the breakwaters at Bilboa, 
Boulogne sur Mer, and Palermo, with 
especial reference to the improvement 
works at the latter harbor. 4000 w. 3 


plates. Rivista Marittima—Dec. 1903. 
No. 60456 H. 
Canal Lift. 

A Canadian Lift Lock. Illustrations 


with brief description of a canal lift at 
Petersborough, Ontario. 1000 w. Engr, 
Lond—Jan. 15, 1904. 60309 A 


Canal Traction. 

Internal-Combustion Motors for Canal- 
Boat Traction. Julius Kuster. Trans- 
lated from Zeitschrift des Mitteleuropai- 
schen Motorwagen-Vereins. Reviews the 
methods attempted for the mechanical pro- 
pulsion of canal boats, and describes the 
Deutzer boat motor. 2000 w. Marine 
Engng—Jan., 1904. No. 60102 C. 

See Electrical Engineering, Power Ap- 
plications. 


Irrigation Engineers. 
Prospects of Employment for Young 


Men as Irrigation Engineers. Sir William 
Willcocks. On the training needed by 


irrigation engineers. 1400 w. Engr, 
Lond—Jan. 15, 1904. No. 60395 A. 
Nile. 


The Irrigation of the Nile Valley. John 
Ward. An illustrated account of the pres- 
ent condition of Egypt, the effect of the 
new dams, and other engineering works. 
4400 w. Page’s Mag—Jan., 1904. No. 
60270 B. 

Piers. 

The Proposed Extension of the North 
River Pier Head Line Near 23d St., New 
York City. Gives condensed reports of 
Mr. Whinery in favor of the proposed 
extension and of the Board of Engrs. op- 
posing it, with editorial comment. 6000 
w. Eng News—Dec. 31, 1903. No. 60034. 


River Improvement. 

Argentine Rivers. E. L. Corthell. Ex- 
plains the hydraulic features of the Rio de 
la Plata and its tributaries, the products 
of this region, &c., giving reports of sur- 
veys and other information. III. 6300 w. 
Eng News—Jan. 7, 1904. No. 60141. 


The Artificial Feeding of the Neste 
(L’Alimentation Artificielle de la Neste) 
P. Frick. An illustrated account of the 
works for the diversion of water from 
lakes in the Pyrenees for the maintenance 
of the level in the river and canal of Neste 
in the upper Pyrenees. 1800 w. Génie 
Civil—Jan. 2, 1904. No. 60405 D. 


See page 1037. 
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The Improvement of the Yahara River. 
James M. Gilman. An illustrated ac- 
count of proposed improvements in a 
small stream near Madison, Wis., con- 
necting two lakes. 3500 w. Wisconsin 
Engr—Dec., 1903. No. 59965 C. 

Stamboul. 

The New Harbor Works at Haidar- 
Pasha, opposite Stamboul (Die Neuen 
Hafenwerke von Haidar-Pascha gegen- 
iiber Stambul). With illustrations showing 
the arrangement of the harbor and the 
construction of the breakwater at Haidar- 
Pasha, opposite Constantinople. 2000 w. 
Zeitschr d Ver Deutscher Ing—Jan. 9, 
1904. No. 60422 D. 


Waterways. 

Harbors and Waterways in 1903. A 
review of the last year’s progress, es- 
pecially in England. 3800 w. Engr, Lond 
—Jan. 1, 1904. No. 60128 A. 


CONSTRUCTION. 
Air Lock. 

An Air Valve for Regulating the Time 
of Passing Through an Air Lock: Used 
in the Kiel Dry-Dock Construction. II- 
lustrated description of an apparatus to 
make it imnossible for workmen to pass 
through the air lock in so short a time as 
to cause risk of injury. Also editc ‘ai. 
1700 w. Eng News—Jan. 21, 1904. 
60321. 

Building Construction. 

Structural Details of the Kuhn-Loeb 
Building, New York. Details of a twenty- 
story steel cage structure are illustrated 
and described. 2200 w. Eng Rec—Jan. 
2, 1904. No. 60063. 

Building Details. 

Supporting an Old Wall from a New 
Building. Tilustrates and describes a 
difficult piece of work successfully ac- 
complished, in the course of enlarging the 
Imperial Hotel of New York City. 900 
w. Eng Rec—Jan. 16, 1904. No. 60243. 

Concrete Construction. 


The Use of Concrete Blocks in Manhole 
Construction. Hugh Baker, Jr. Il- 
lustrates and describes a type of manhole 
construction used for subways for elec- 
trical cables. 1500 w. Eng News—Jan. 
21, 1904. No. 60319. 

See Civil Engineering, Bridges. 

Dam. 


The Avignonnet Dam (Die Talsperre 
von Avignonnet). C, Andrae. A descrip- 
tion of the dam across the river Drac in 
the Avignonnet valley, Isére, France, in 
connection with the development of hy- 
draulic power. The entire structure is of 
concrete. Two articles, 3000 w. Schweiz 
Bauzeitung—Dec. 19, 26, 1903. No. 60- 
457 each B. 
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Excavation. 


Cost of Earth Excavation by Steam 
Shovel. Daniel J. Hauer. Gives an ac- 


count of a month’s work done in North 
Carolina, with remarks on factors affect- 
3500 w. Eng News—Dec. 31, 


ing cost. 
1903. No. 
Factory Architecture. 

The Warehouse and the Factory in 
Architecture. Russell Sturgis. An il- 
lustrated critical discussion of buildings 
of this class. 4300 w. Arch Rec—Jan., 
1904. Serial. rst part. No. 50954 C 

Fireproofing. 

Fire Proof Construction in America 
(Feuersichere Eisenbauten in den Ver- 
einigten Staaten von Amerika) M. Gary. 
A fully illustrated description of the meth- 
od of steel skeleton building construction, 
with casing of fire brick. 4000 w. Zeit- 
schr d Ver Deutscher Ing—Jan. 9, 
1904. No. 60420 D. 

Foundations. 

Foundations. Abstract of a paper read 
by Baron Siccama at a recent meeting 
of the Civ. & Mech. Engrs. Soc. Con- 
siders raft and sand foundations, the use 
of piles, the well method, &c. 2300 w. 
Gas Wld—Jan. 16, 1904. No. 60386 A. 

Grade Elevation. 

Raising the Grade of Galveston. An 
interesting illustrated description of the 
work of building a sea-wall, and raising 
the grade of the flooded portion of the 
city above high water, after the almost 
total destruction in Sept., 1900. 2000 w. 
R R Gaz—Jan. 1, 1904. ; 

Rapid Building. 

How to Get. Despatch in Construction. 
Discusses facts brought out in a recent 
paper by Charles Heathcote, bearing upon 
methods of securing . economy and 
despatch in construction. Considers the 
building of the Westinghouse Works at 
Manchester, Eng. 2400 w. Jour Gas Let 
—Dec. 22, 1903. No. 50078 A. 

Reinforced Concrete. 

A Concrete Arch Bridge with Bar and 
Stirrups Reinforcement. An_ illustrated 
description of the bridge which carries 
Seeley St. over Prospect Ave., in Brook- 
lyn, New York. It is a skew structure 
in which small bars and metal netting 
are used for reinforcing the concrete arch. 
1200 w. Eng News—Dec. 31, 1903. No. 
60032. 

A Concrete-Steel Factory Building with 
Fifty-two-Foot Roof Girders. Illustrated 
description of a building in Long Island 
City, built entirely of reinforced con- 
crete. 3300 w. Eng Rec—Jan. 16, 1904. 
No. 60240. 

A Reinforced Concrete Tunnel (Tun- 
nel in Eisenbetonkonstruktion). L. Z5llner. 


We supply copies of these articles. See page 1037. 
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Illustrating a tunnel lining on the Wayss 
system near Wasserburg, Bavaria. 1000 
w. Beton u Eisen—No. V. 1903. No. 
60480 H. 


Big Rock Creek Concrete-Steel Arch 
on the Chicago, Burlington & Quincy 
Railway. [Illustrates and describes a 
bridge being built near Plano, IIl., to re- 
lace a steel bridge. 1000 w. Eng Rec— 
an. 2, 1904. No. 60062. 


Bridge Construction in Munich (Miin- 
chener Briickenbauten). W. Binswanger. 
Describing especially the new Cornelius 
bridge across the Isar. 4000 w. Beton & 
Eisen—No. V. 1903. No. 60481 H. 


Reinforced Concrete Arch Bridge Over 
the Yellowstone River, Yellowstone Na- 
tional Park. M. Chittenden. Illus- 
trated description of the bridge and its 
erection. 2300 w. Eng News—Jan. 14, 
1904. No. 60248 

Some of the Causes of Recent Failures 
of Reinforced Concrete. Julius Kahn. 
The writer’s views as to the causes of fail- 
ure of a material in which he has the ut- 
most confidence. 4200 w. Eng News— 
Jan. 21, 1904. No. 60322. 


The Calculation of the Stresses and the 
Practical Design of Structures of Steel 
Concrete. Walter W. Colpitts. Considers 
the properties which render it adapt- 
able to railway structures, discussing its 
applications and describing designs and 
calculations. Ill. 6600 w. Ry Age—Jan. 
8, 1904. No. 60167. 


The Extension and Elasticity of Re- 
inforced Concrete (Allongement et Elas- 
ticité du Beton dan les Piéces Armées) 
G. Considére. A discussion of the results 
of experiments made in the laboratory of 
the Ponts et Chaussées with especial ref- 
erence to the. elasticity of the concrete 
itself. A parallel translation in German is 
given. w. Beton u Eisen—No. V. 
1903. No. 60479 H. 

The Graphical Computation of Rein- 
forced Concrete Beams (Die Graphiche 
Berechnung von Balken aus Ejisenbeton) 
F. von Emperger. Discussing the applica- 
tion of grapho-statistics to reinforced con- 
crete structures with a general diagram 
for practical use for ms. 4000 w. 
Beton u Eisen—No. V., 1903. No. 60483 H. 


Roads. 


An example of Thin Macadam Road 
Construction Along the Charles River, 
Mass. J. Albert Holmes. Describes the road 
previous to the placing of the macadam 
surface and the work. Ill. 800 w. Eng 


News—Jan. 14, 1904. No. 60251. 


Shield. 


An Improved Tunneling Shield. De- 
scribes a ~~ of shield designed by Cor- 
nelius G. a 


stings, for application to 
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tunnels of a considerable range of sizes 
through various classes of material, seek- 
ing to overcome the difficulties encountered 
in submarine and some land tunneling. 
Ill. 1500 w. Eng Rec—Jan. 2, 1904. No. 
60061. 


Struts. . 

Statical Investigations upon Crooked 
Struts (Statische Untersuchung Einfach 
Gekriimmter Stabe) G. Ramisch. A 
mathematical analysis, deriving formulas 
for various sections and shapes. 3500 w. 
Zeitschr d Oesterr Ing u Arch Ver—Jan. 
1, 1904. No. 60425 D. 

Tunnels. 

The Cincinnati Water-Works Tunnel. 
Paul G. Brown. An illustrated descrip- 
tion of the construction. 1500 w. Eng 
News—Dec. 31, 1903. No. 60036. 


The Highest Tunnel in Europe. Brief 
illustrated description of the Albula tunnel 
in Switzerland. 600 w. Sci Am Sup— 
Dec. 26, 1903. No. 59044. 

The Pennsylvania Tunnel at New York 
City. Gives a diagram showing the lo- 
cation of these tunnels under the Hudson 
and East Rivers, with an outline of the 


work. 1600 w. Ills. Sci Am—Jan. 16, 
1904. No. 60246. 
The Simplon Tunnel. Reviews the 


history of this great undertaking, com- 
mencing a detailed description of the con- 
struction. Ill. 5400 w. Trac & Trans— 
Jan., 1904. Serial. 1st part. No. 60294 E. 
Underpinning. 

Underpinning a Corner Column on a 
Slender Pier. Brief illustrated description 
of work of special difficulty executed in 
New York. 600 w. Eng Rec—Jan. 9g, 
1904. No. 60188. 


MATERIALS. 
Brick Making. 

Brick Making Plant of the Western 
Brick Co., Danville, Ill. Illustrated de- 
scription of plant for the manufacture of 
building and paving brick. 2400 w. Eng 
News—Jan. 14, 1904. No. 60250. 

Buckling. 

More Accurate Formulas for Buckling 
(Genauere Formein fiir die Knickkraft) 
Adolf Francke. With especial reference 
to pillars and struts of reinforced con- 
crete giving a mathematical analysis. 
3000 w. Beton u Eisen—No. V. 1903. No. 
60482 H. 

Cement. 

The Cost of Raw Materials for Port- 
land Cement Manufacture. Morris 
Green. Information of interest, giving 


estimates. 1800 w. Eng Rec—Jan. 23, 
1904. No. 60356. 
Cement Works. 

The Almendares Portland Cement 


See page 1037. 


Works, Cuba. An illustrated description 


of works near Havana. 2500 w. Eng 


Rec—Jan. 9, 1904. No. 60184. 
Clays. 

On the Role Played by Iron in the 
Burning of Clays. Prof. Edward Orton, 
Jr. An illustrated article giving the prin- 
cipal facts concerning the behavior of iron 
in clay burning. 2000 w. Brick—Jan. I, 
1904. No. 60183. 

Corrosion. 

The Protection of Steel from corrosion. 
Charles L. Norton. Extract from report 
of the Insurance Engineering Experiment 
Station. Describes tests upon metal em- 
bedding in concrete. 1600 w. Eng News 
—Jan. 14, 1904. No. 60249. 

Dynamite. 

Heating a Dynamite Storage House. II- 
lustrated description of the type of dyna- 
mite storehouse adopted by the Fire Com- 
missioners of New York. 700 w. Metal 
Work—Jan. 9, 1904. No. 60075. 

Terra Cotta. 

The “New York” Reinforced Terra 
Cotta Arch. An illustrated account of an 
official test made of this new type of 
building construction. 4500 Ins 
Engng—Dec., 1903. No. 50055 C. 


MEASUREMENT. 
Field Engineering. 

Two Problems in Field Engineering. 
Arnold Emch. Gives the solution of an 
application of the theory of bicircular 
quartics, and an application of projective 
geometry. 1000 w. Eng News—Dec. 31, 
1903. No. 60037. 

Flow. 

Methods of Measuring the Flow of 
Streams. John C. Hoyt. Explains the 
method used by the U. S. Geological Sur- 
vey. 1800 w. Eng News—Jan. 14, 1904. 
No. 60253. 

Tide Predictor. 


Lord Kelvin’s Automatic Tide Pre- 
dictor. An illustrated description of this 
machine which has recently come into the 
possession of the National Physical Lab- 
oratory of Great Britain. 3500 w. Sci 
Am Sup—Jan. 23, 1904. No. 60328. 

Water Gauge. 


The Haskell Self-Registering Water 
Gauge. G. A. M. Liljencrantz. Illus- 
trates and describes the main features of 
this gauge for recording the level of 
streams, etc., invented by E. E. Haskell, 
its operation, reliability, and manner of 
using. 6000 w. Jour W Soc of Engrs— 
Dec., 1903. 60341 D 


MUNICIPAL. 
Fire Fighting. 
Philadelphia’s New Fire Fighting Serv- 
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ice. An illustrated description of central 

pumping station and independent pipe sys- 

tem whereby high pressures are obtained 

directly at the hydrants. 3200 w. Ir 

Age—Jan. 21, 1904. No. 60308. 
Pavements. 


The Economic Designing of Pavements. 
A. W. Dow. Read at Baltimore meeting 
of the League of Am. Municipalities. Dis- 
cusses ancient and modern methods, and 
three methods that the writer thinks de- 
sirable. 4200 w. Munic Engng—Jan., 
1904. No. 59971 C. 

Sanitation. 

Sanitary Engineering in 1903. A re- 
view of the progress made during the past 
year in England, discussing present meth- 
ods. 2500 w. Engr, Lond—Jan. 1, 1904. 
No. 60130 A. 

Sanitary Law. H. Harcourt Verden. 
Read before the Inst. of San. Engrs., Ltd. 
Veals only with points of importance to 
sanitary engineers in Great -Britain. 3300 
w. Engng—Jan. 1, 1904. No. 60215 A. 

Septic Tank. 

The Septic Tank for the Treatment of 
Sewage at the Soldiers’ Home Near Santa 
Monica, Cal. James D. Schuyler. Illus- 
trated description of the tank with state 
ment of its operation. 3000 w. Munic 
Engng—Jan., 1904. No. 59069 C. 

Sewage. 

Sewage Disposal in Iowa. Prof. A. 
Maraton. Information and __ illustrated 
descriptions of plants in various parts of 
the state. Discussions. 12300 w. Jour 
W Soc of Engrs—Dec., 1903. No. 60340 D. 


Theatre Fire. 


The Chicago Theatre Fire. Gives a 
description of the Iroquois Theatre, show- 
ing sketch plans and sections, and review- 
ing the causes of the disaster. 3500 w. 
Eng News—Jan. 7, 1904. No. 60142. 

The Structural Effects of the Iroquois 
Theatre Fire. An illustrated article show- 
ing the condition of the building after the 
fire, and explaining the arrangement. Also 
editorial. 2000 w. Eng Rec—Jan. 9, 1904. 
No. 60187. 


Waste. 


The Sanitary Disposal of Municipal and 
Institutional Waste by Cremation. Se 
lections from a paper by W. F. Morse, 
read at meeting of the Am. Pub. Health 
Assn., giving a statement of reasons for 
the success of garbage destruction in 
England and the practical failure in 
America. Ill. 1800 w. Munic Engng— 
Jan., 1904. No. 59970 C. 


WATER SUPPLY. 


Conduit. 


The Conduit of the Jersey City Water 
See page 1037. 
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Supply Company. 
description of the steel pipes and the ter- 
minal gate house and connections. 2500 w. 
Eng Rec—Jan. 9, 1904. Serial. Ist part. 
No. 60185. 


Filtration. 
The Belmont Filtration Works. John 
W. Hill. Illustrated detailed description 
of these works for filtering the supply of 


West Philadelphia. 5500 w. Jour Fr 
Inst—Jan., 1904. Serial. Ist part. No. 
60333 D. 


The Failures and the Possibilities of 
Water Filtration. Allen Hazen. 
stract of remarks made at the Sanitary 
Con. of the Health Officers of Conn. Dis- 
cusses the reasons for some failures. 2000 
w. Eng News—Dec. 31, 1903. No. 60029. 

The Filter Galleries for the Water 
Works of Laredo, Texas. A. L. Mce- 
Lane. Detailed description. 1300 w. 
Eng Rec—Jan. 9, 1904. No. 60186. 


Impure Water. | 

Some Lessons of the Butler Typhoid 
Epidemic. Editorial on the need of san- 
itary reforms and the deaths due to pol- 
luted water. 1700 w. Eng News—Dec. 31, 
1903. No. 60033. 

Mains. 
Relocating a Large Pumping Main Un- 
der Pressure, at Philadelphia. Seth M. 
Van Loan. Outlines the reasons why the 
undertaking was necessary, and gives an 
Illustrated description of this work. 11000 
w. Eng Rec—Jan. 23, 1904. No. 60355. 
Meter Tests. 

Some Six-Inch Meter Tests and How 
They Were Made. Frank C. Kimball. 
Illustrates and describes apparatus and 


ELECTRICAL 
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Illustrated detailed 


methods used in testing, stating results. 


Discussion. 9600 w. Jour N E Water 
Wks Assn—Dec., 1903. No. 60336 F. 
Reservoirs. 


Covering the Natick, Mass., Reservoir 
with a Concrete Roof. Frank L. Fuller. 
Illustrated description of this work. 11000 
w. Jour N E Water Wks Assn—Dec., 
1903. No. 60338 F. 

The New Sebago Lake Reservoir of the 
Portland Water Company. Edmund M. 
Blake. An account of the supply of Port- 
land and the recent improvements to in- 
crease it which involved interesting en- 
gineering features. Ill. 4000 w. Eng Rec 
—Jan. 23, 1904. No. 60352. 


Storage. 

The Stor.ge of Flood Water. Prof. 
Henry Robinson. From a paper read be- 
fore the British Assn. of W.-Wks. Engrs. 
Considers the subject principally as re- 
lated to England. General discussion 
4500 w. Jour Gas Lgt—Dec. 22, 1904. No 
59080 A. 

Stray Currents. 

See Electrical 

Supply. 

_New Water Supply for Margate. An 
illustrated article describing the new 
water-works for this English seaside re- 


Engng., Measurement 


sort. 1100 w. Engr, Lond—Dec. 25, 
1903. No. 59081 A. 
Typhoid. 


_ The Responsibility for Controlling the 
Spread of Typhoid Fever. Editorial on 
the causes of epidemic typhoid, and what 
should be done to prevent communication. 
3000 w. Eng News—Jan. 21, 1904. No 
60320. 


ENGINEERING 


COMMUNICATION. 


Exchange. 


The New Automatic Telephone Ex- 
change at Grand Rapids, Mich. Edward 


J. Hart. Illustrated description. 2500 w. 
Elec Wid & Engr—Jan., 1904. No. 60373. 
Printing-Telegraph. 

The Berlin Printing-Telegraph Central 
Station. Dr. Alfred Gradenwitz. IIlus- 
trated detailed description. 1000 w. Sci 
Am—Dec. 26, 1903. No. 59942. 


Simultaneous. 


Simultaneous Telegraphy on the Hughes 
System and Telephony  (Doppelter 
Hughesbetrieb und Gleichzeitiges Fern- 
sprechen in Doppelleitungen). H. Pfitzner. 
Illustrated description of a system, modi- 
fied from that of Dejongh, used in the 


German Imperial telegraph office. 1000 w 
Elektrotech Zeitschr—Dec. 17, 1903. No 
60431 B. 

Space Telegraphy. 

Blockmann Radio-Telegraph System 
A. Frederick Collins. Shows how this 
system is the outcome of experiments of 
Heinrich Hertz in refracting electric 
waves, and briefly describes the invention 
Ill. 1800 w. Elec Wld & Engr—Jan. 16, 
1904. No. 60261. 

Major Wireless Telegraph Progress for 
the year 1903. Joseph B. Baker. Reviews 
the work of various experimenters during 
the year. 3300 w. Elec Rev, N. Y.—Jan 
9, 1904. No. 60182. 

The De Forest Wireless Tests Across 
the Irish Channel. An illustrated account 


of a series of experiments conducted under 
Ve supply copies of these articles. 


See page 1037. 
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the auspices of the British post-office. 
goo w. Sci Am—Jan. 16, 1904. No. 60244. 

The Variation of Potential Along the 
Transmitting Antenna in Wireless Teleg- 
raphy. C. A. Chant. <A detailed ac- 
count of an examination of the aérial wire 
used to radiate the waves in wireless teleg- 
raphy. 5000 w. Am Jour of Sci—Jan. 
1904. No. 60329 D. 

Wireless Telegraphy Theory. An ex- 
planation of phenomena, showing the prop- 
agation at great distances resolves itself 
into hemispherical waves. Discusses views 
of Prof. Blondel. 1300 w. Elec Wld & 
Engr—Jan. 2, 1004. No. 60086. 

See Electrical Engineering, Measure- 
ment. 

Telegraphy. 

Present Conditions in Telegraphy. 
Francis W. Jones. Reviews the improve- 
ments to increase the efficiency, giving rec- 
ords of remarkable speeds, and noting 
proposed inventions. 1200 w. Elec Rev, 
N. Y—Jan. 9, 1904. No. 6018r. 


Telephony. 


The Cost of the Glasgow Corporation 
Telephone System. Analyzes the cap- 
ital account under its natural divisions, ex- 
tracting the average cost per unit of work, 
and determines the average capital cost 
per working line. 2500 w. Engng—Dec. 
25, 1903. No. 60117 A. 

The Efficiency of Modern Telephone 
Equipment. M. A. Edson. Abstract of 
a paper read before the Chicago Elec. 
Assn. Discusses the present efficiency of 
the engineering elements which enter into 
the construction of a modern exchange. 
3000 w. Am Electn—Jan., 1904. No. 60- 
108. 

The Telephone in 1903. C. J. H. Wood- 
bury. Reviews the improvements during 
the past year. 1500 w. Elec Rev, N. Y— 
Jan. 9, 1904. No. 60180. 

Time Service. 

The Naval Observatory’s New Year’s 
Greetin~ to the World. George C. May- 
nard. An account of the great telegraphic 
achievement by which the ending of the 
vear 1903 in Washington was signalled 
around the world. 1400 w. Elec Rev. N. 
Y—Jan. 9, 1904. No. 60177. 


DISTRIBUTION. 
Switches. 

An Emergency or Master Switch for 
Central Stations. W.M. Thornton. Sug- 
gests that an auxiliary switch be so fitted 
that, in emergency, all the fields could be 
simultaneously short-circuited. 1500 w. 
Elect’n, Lond—Jan. 15, 1904. No. 60390 A 

Switch Construction. N. C. Woodfin. 
An illustrated description of a recently 
designed single-knife switch, aiming at 
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simplicity and effectiveness, 1400 w. Elec 
Rev, Lond—Dec., 25, 1903. No. 59977 a. 
Wiring. 

Alternating Current Wiring. George T. 
Hanchett. Gives means of calculating 
wires for alternating current circuits of 
small magnitude. 1200 w. Cent Sta— 
Jan. 19, 1904. No. 60222. 

The Grounded Neutral. R. S. Hale. 
Discusses four ways in which the wiring 
on a three-wire system with grounded 
neutral can be done more cheaply and as 
safely as at present. 1700 w. Elec Wid 
& Engr—Jan. 16, 1904. No. 60260. 


ELECTRO-CHEMISTRY. 
Batteries. 


Fuel and Heat Batteries. C.J. Reed. A 


description of the Reid battery. 2000 w. 
Elec-Chem Ind—Jan., 1904. No. 60174 C. 
Bleaching. 

Two New Forms of Electrolytic Cell for 
Production of Bleaching Solutions. John 
B. C. Kershaw. An illustrated descrip- 
tion of two new forms of apparatus for the 
production of hypochlorite solutions. 1700 
w. Elec Rev, Lond—Dec. 25, 1903. No. 
50076 A. 

Carbon Cell. 

Electricity Direct from Carbon. Prof. 
Richard Lorenz. Abridged translation of 
a paper read before the Physical Society of 
Zurich. A study of the various methods, 
showing that the carbon cell is theoretically 
possible, and stating the difficulties in- 
volved. 4500 w. Elec-Chem Ind—Jan., 
1904. No. 60173 C. 

Electric Furnaces. 


Electric Furnace Industries in 1903. F 
A. J. Fitz Gerald. A review of the past 
year of the industries using electric fur- 
naces, giving examples that indicate prob- 
able future developments. 2000 w. Elec- 
Chem Ind—Jan, 1904. No. 60170 C. 
Electrometallurgy. 


The Electrical Manufacture of Steel. P. 
MeN. Bennie. An abridged translation of 
M. Gustave Gin’s description of his latest 
process for the production of steel by 
electrical means. Ill. 3300 w. Elec- 
Chem Ind—Jan., 1904. No. 60175 C. 

Electro-plating. 


_ Differential or Localized Electro-Plat- 
ing. Sherard Cowper-Coles. Illustrated 
description of methods. 1100 w. Elec- 
Chem & Met—Dec., 1903. No. 60345 E. 
Electrotypes. 


Rapid Methods for Producing Electro- 
types. Sherard Cowper-Coles. Illustrated 
descriptions. 800 w. Elec-Chem & Met 
—Dec., 1903. No. 60346 E. 

Elements. 


The Rare Elements. Victor Lenher. 


. We supply copies of these articles. See page 1037. 
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Considers the new radioactive elements 
and their actions, and also other elements 
and their characteristics. 3000 w. Elec- 
Chem Ind—Jan., 1904. Serial. Ist part. 
No. 60172 C. 


Researches. 

Recent Electrical Researches by Ber- 
thelot. Translated from the French. The 
relation between the intensity of the vol- 
taic current and the manifestation of the 


electrolytic output. 3600 w. Sci Am Sup— 
Dec. 26, 1903. No. 59045. 
Review. 


Electrochemistry in 1903 (Die Elektro- 
chemie im Jahre 1903). Dr. M. Krier. 
A general review. Serial. Ist part. 4000 
w. Elektrochem Zeitschr—Jan., 1904. 
No. 60451 G. 

The Present Status of the Electro- 
Chemical Industries. Joseph W. Rich- 
ards. Reviews briefly the various in- 
dustries showing promising progress in 


most of them. 2500 w. Elec-Chem Ind— 
Jan., 1904. No. 60169 C. 
Smelting. 


The Electric Smelting of Iron and Steel. 
An illustrated article describing various 
processes and investigating the electric 
methods of, smelting steel, concluding that 
under existing conditions the actual manu- 
facture of iron and steel by electric meth- 
ods can not be profitably carried on. 4500 
w. Ir & Coal Trds Rev—Jan. 15, 1904. 
No. 60518 A. 

Storage Batteries. 

Care and Management of Storage Bat- 
teries. Edward Lyndon. Outlines the 
troubles to which batteries are subject and 
the methods of treating them, also in- 
dicates the more important records which 
should be taken. 1800 w. Elec Rev, N. 
Y—Jan. 23, 1904. Serial. 1st part. No. 
60359. 

The Edison Battery—Details of Con- 
struction. Gives the main constructional 
details of this new cell. Ill. 2500 w. 
Auto Jour—Jan. 2, 1904. No. 60199 A. 

The Edison Storage Battery. Hugh 
Dolnar. A report of the Edison iron- 
nickel battery. 4500 w. Automobile— 
Dec. 26, 1903. No. 59928. 

The Edison Storage Battery. Hugh 


Dolnar. Information of interest with con- 
densed report of W. Hibbert. 2500 w. 
Am Mach—Dec. 31, 1903. No. 60003. 


See also Mechanical Engineering, Au- 

tomobiles. 
Stripping. 

Electrolytic Stripping of Metals. Prof. 
Charles F. Burgess. An illustrated de- 
tailed description of the process used. 
4000 w. Elec-Chem Ind—Jan., 1904. No. 
60171 C. 


We supply copies of these articles. 
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ELECTRO-PHYSICS. 
Electric Waves. 
See Electrical 


Electrostriction. 

A Critical Review of Electro-striction. 
Louis T. More. Explains the term, and 
reviews investigations made, criticizing the 
claims made. Also editorial. 5000 w. 
Elec Wld & Engr—Jan. 16, 1904. No. 60258 


Insulation. 

A Method for Measuring the Insulation 
of Liquids (Eine Methode zur Bestim- 
mung der Isolierfahigkeit von Fliissig- 
keiten). Paul Humann. Illustrated de- 
scription and results of measurements of 
electrical resistance of oils, etc., at differ- 
ent temperatures. 5000 w. Elektrotech 
Zeitschr—Dec. 31, 1903. No. 60436 B. 

Bitumen in Insulating Compositions. 
D. A. Sutherland. A digest of known 
data, and a contribution to the study of 
bitumen, its sources, properties and uses 


Engng., Measurement. 


for electrical purposes. 8000 w. Elec- 
Chem & Met—Dec., 1903. Serial. 1st 
part. No. 60344 E. 


The Electrical Properties of Porceiain 
Insulators at High Voltages (Die Elek- 
trischen Gréssen von Porzellanisolatoren 
bei Hoher Spannung). Rob. M. Friese. 
Experiments determining the resistance, 
leakage currents, capacity, etc., of differ- 
ent styles of insulators, with diagrams, 
illustrations and tables. 1500 w. Elek- 
trotech Zeitschr—Dec. 17, 1903. No. 60- 
430 B 

Magnet Windings. 

The Calculation of Magnet-Windings. 
Cecil P. Poole. An explanation of method 
used by the writer, giving tables, formulae, 


etc. 4500 w. Am _ Elect’n—Jan., 1904. 
No. 60111. 
Protection. 

Protection of Electrical Apparatus 


From Lightning and Other Destructive 
High Potentials. Howard R. Sargent. 
Discusses the best protection from such 
troubles, calling attention to features of 
importance. 2400 w. Elec Wld & Engr— 
Jan. 2, 1904. No. 60083. 
Puncture. ° 

The Law of Electric Puncture (Das 
Gesetz der Elektrischen Durchschlage). 
C. Baur. A simple law for determining 
the voltages which will puncture different 
thicknesses of various dielectrics, and rec- 
ords of experiments. 800 w. Elektrotech 
Zeitschr—Jan. 7, 1904. No. 60441 B. 

Radioactivity. 

Radioactivity and Radiation. Dr. Louis 
Bell. Calls attention to the imperfect 
knowledge as yet of some of the essential 
factors in the phenomena. 1200 w. Elec 
Wid & Engr—Jan. 23, 1904. No. 60370. 


See page 1037. 
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Sir Oliver Lodge on Radium. Abstract 
of a lecture on “Radium and its ——— 
2800 w. Elec Engr, Lond—Jan. 8, 1904. 
No. 60290 A. 

Roentgen Apparatus. 

The Orthodiagraph, an Apparatus for 
Determining the True Shape and Size of 
Internal Organs. Illustrates and describes 
the apparatus and its operation. 900 w. 
Sci Am—Jan. 16, 1904. No. 60245. 


GENERATING STATIONS. 


Canandaigua. 

A Modern Electric Railway Power 
Plant, Canandaigua, N. Y. An illustrated 
description of a finely equipped plant. 
2000 w. Eng Rec—Jan. 16, 1904. No. 60241. 

Commutation. 

The Commutation of Current in Dyna- 
mos (Die Stromwendung in Kommutiere- 
nden Maschinen). Karl Pichelmayer. 
Paper before the Vienna Elektrotech- 
nischer Verein, on sparking at the com- 
mutators of direct-current machines and 
means for preventing it, with diagrams 
and discussion. 4000 w. Zeitschr f Elek- 
trotechnik—Jan. 3, 1904. No. 60447 D. 

The Theory of Commutation (Zur 
Theorie der Stromwendung). Karl Pich- 
elmayer. Illustrated discussion of spark- 
ing at the commutators of direct-current 


machines and of commutation theories. 
800 


w. Elektrotech Zeitschr—Dec. 31, 
1903. No. 60435 B 
Double-Current. 

The Copper Losses and Economy of 
Double-Current Generators (Kupferver- 
luste und Ausnutzungsfahigkeit der Dop- 
plestromgeneratoren). Felix Horschitz. 
An Illustrated discussion of the action of 
the combined direct and alternating cur- 
rents in the armature, and a comparison 
with direct current alone. 3000 w. Elek- 
trotech Zeitschr—Jan. 14, 1904. No. 
60442. B. 

Electrical Power. 

The Production of Electrical Power. 
The first of a series of articles aiming to 
give a popular explanation of methods em- 
ployed in generating and utilizing electric 
current for tramway purposes. Tram & 
Ry Wld—Jan. 14, 1904. Serial. 1st part, 
No. 60521 B. 

Gas Power. 

Central Station Operated by Gas Power. 
An illustrated detailed description of the 
plant of the Bradford Electric Light & 
Power Co., in Pennsylvania. 2300 w. Am 
Elect’n—Jan., 1904. No. 60105. 

Heyland Generator. 

A New Alternator With Direct Excita- 
tion by Alternating Currents (Eine Neue 
Wechselstrommaschine mit Direkter Er- 
regung durch Wechselstrom). Alexander 


We supply copies of these articles. 
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Heyland. Illustrated paper before the 
Elektrotechnischer Verein, with extended 
discussion. Current from the machine 
passes through a commutator direct to the 
tield coils. S000 w. Elektrotech Zeit- 
schr—Dec. 17, 1903. No. 60432 B. 


Hydro-Electric. 

Hydro-Electric Power 
Sassenage, Isere, France. 
gre description. 1000 w. 

A—Jan. 15, 1904. No. 60268 

First Hydro-Electric Station of 
Greece. E. Guarini. An_ illustrated ac- 
count of the hydro-electric pumping sta- 
tion for the drainage of Lake Copais. 
1800 sw. Magazine—Feb., 
1904. No. 60474 B 

Plant of the Columbus Power Company, 
Columbus, Georgia. Illustrated descrip- 
tion of a plant built to furnish electric 
power for public sale and to drive a mill. 
4o0o w. Eng Rec—Jan. 16, 1904. No. 
60239. 

The Chévres Hydraulic Station Near 
Geneva. B. F. Hirschauer. An illustrated 
description of one of the largest and best 
equipped plants in Europe. 3000 w. Elec 
Rev, N. Y—Jan. 23, 1904. No. 60360. 

Water-Power Electrical Development in 
Northern Indiana. Illustrated account of 
the Twin-Branch power-house, ten miles 
west of Elkhart, Ind., on the St. Joseph - 
river. The first of a number of projected 
plants. 1400 w. Eng Rec—Jan. 23, 1904. 
No. 60353. 

Water Power Electrical Generating 
Plant at Riva, Tyrol. Franz Koster. II- 
lustrates and describes a hydro-electric 
plant serving less than 8000 people. 1500 
w. Elec Wld & Engr—Jan. 2, 1904. No. 
60084. 

See also Mechanical Engng., Hydraulics. 


System, Near 
E. Guarini. 
Engr, U.- 
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Statistics. 

Statistics of the Electric Stations in 
Germany (Statistik der Elektricitatswerke 
in Deutschland). Complete statistical 
tables of all the German central stations 
on April 1, 1903, with editorial. 12000 w. 
Elektrotech Zeitschr—Dec. 24, 1903. No. 
60433 B. 

Storage Batteries. 

Operation of Storage Batteries and 
Boosters. W. T. Fernandez. Considers the 
daily operation of batteries, and cell- 
switches and boosters. Diagrams. 2000 
w. Am Elect’n—Jan., 1904. No. 60112. 

Vienna. 

The Vienna, Austria, Municipal Light 
and Power Plant. Franz K6ster. 
trated detailed description. 3300 w. Elec 
Rev, N. Y—Jan. 9, 1904. No. 60178. 


Weak Currents. 
Modern Methods of Generating Weak 


See page i037. 
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Electric Currents (Ueber Moderne Strom- 
quellen fur Schwachstrombetriebe). Emil 
Muller. Discussing the use of dynamos, 
storage batteries, etc., for the generation of 
weak currents for telegraphy and similar 
service. Two articles, 7500 w. Zeitschr 
d Oesterr Ing u Arch Ver—Dec. 18, 25, 
1903. No. 60424 each D. 

See also Mechanical Engineering, Steam 
Engineering. 


LIGHTING. 


Distribution. 

On the Distribution of Light from In- 
candescent Lamps. Lancelot W. Wild. 
On the choice of lamps for various uses, 
and the measurement of candle-power. 
goo w. Elec Rev, Lond—Jan. 1, 1904. No. 
60203 A. 

Enclosed Arc. 

Notes on the Enclosed Electric Are. 
Elihu Thomson. Explanation of differ- 
ences between the enclosed and open arc, 
particularly considering the enclosed arc 
and its working. 3000 w. Cent Sta—Jan., 
1904. No. 60223. 

Incandescent Lamps. 

The Gas That Failed. Alton D. Adams. 
Review of the growth of the incandescent 
lamp as compared with gas. 2500 w. Elec 

_ Wid & Engr—Jan. 2, 1904. No. 60085. 
Lamps. 

Intensive Electric Lamps (Mitteilungen 
ueber Intensivflammen bogen lampen). H. 
Zeidler. A description of recent lamps 
made by the A.E.G., using carbons im- 
pregnated with salts acting to increase the 
length of the arc. tooo w. Glasers An- 
nalen—Jan. 15, 1904. No. 60454 D. 


MEASUREMENT. 
Form Factor. 

The Measurement of the Form Factor of 
an Alternating Voltage. Translation of an 
article by P. Rose and A. Kuhns in Elek- 
trotechnische Zeitschrift. The form factor 
is the ratio of the effective value to the 
average value of the voltage. Gives 


methods of measurement. 1400 w. Elec 
Engr, Lond—Jan. 8, 1904. No. 60289 A. 


Meter. 
New Two-Rate Meter. E. S. Shoults. 
An illustrated description of the Aron 


double-tariff meter, with statement of the 
advantages. 1700 w. Elec Rev, Lond— 
Jan. 1, 1904. No. 60204 A. 

Potential Regulator. 

Compensated Potential Regulator for 
Single-Phase Current (Kompensieter Po- 
tentialregulator fiir Einphasenstrom). Dr. 
L. Fleischmann and Dr. F. Eichberg. 
Theory and description, with diagrams. 
600 w. Zeitschr f Elektrotechnik—Jan. 10, 
1904. No. 60448 D 
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Potentiometer. 


Potentiometer. W. Clark Fisher. An 
illustrated description of a new instrument, 
showing its essential difference and im- 
provement on the older form. Ill. 3500 
w. Elect’n, Lond—Jan. 15, 1904. No. 
60391 A 


Resistances. 


The Accurate Measurement of Small 
Resistances with the Kelvin Double 
Bridge. W. Jaeger, S. Lindeck, and H. 
Diesselhorst. From the Physics-Tech- 
nical Reichsanstalt. Describes the meas- 
urement of resistances comprising prin- 
cipally standards from 0.1 ohm to 0.0001 
ohm. 900 w. Elec Rev, N. Y—Jan. 2, 
1904. Serial. 1st part. No. 60010. 


Slip Meter. 

A New Slip Meter (Ein Neuer Schliip- 
fungsmesser). Angelo Bianchi. Illus- 
trated description of methods and appa- 
ratus for measuring the slip of induction 
motors. 800 w. Elektrotech Zeitschr—Dec. 
24, 1903. No. 60434 B. 

Speed Indicators. 

Electrical Speed Indicators—Some Un- 
successful Attempts. A. S. Cubitt. Gives 
an illustrated description of experimental 
investigations made by the writer, stating 
the reasons for their proving more or less 
unsuccessful. 3500 w. Elec — Lond 
—Jan. 1, 1904. No. 60200 A 

Stray Currents. 

Measurements of Electric Currents on 
Gas and Water Pipes in Geneva, Switzer- 
land. Gives results of a recent electrical 
survey. 1000 w. Eng News—Dec. 31, 
1903. No. 60031. 

Testing. 

Testing Large Alternators. W. E. Bur- 
nand. Describes method which is be- 
lieved to overcome objections made to 
other methods. The armature circuit is 
divided into quarters so as to abolish the 
unbalanced mechanical stresses forcing al- 
ternating current of the same frequency as 
that of the generator through the armature 
coils. Also editorial. 3700 w. Elec 
Wid & Engr—Jan. 2, 1904. No. 60081. 

Testing Large Alternators. W. E. 
Burnand. Suggests a modification of a 
method by W. M. Mordey, published 11 
years ago. The test is applied under al- 
most the conditions of service. 1800 w. 
Elect’n, Lond—Jan. 15, 1904. No. 60389 A. 


Voltameter. 

Measurement of Current by Copper 
Voltameter. J. L. Dickson. Describes 
method. 400 w. Elec Wid & Engr—Jan. 
16, 1904. No. 602509. 

Wave Forms. 
A Method of Photographing Alternat- 


"Ve supply copies of these articles. See page 1937. 
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ing-Current Wave Forms. C. J. Spencer. 
INustrates and describes a modification of 
an oscillograph of the writer’s construc- 
tion, which employs an alternating cur- 
rent arc lamp as a source of light for the 
reflected photographing ray. 900 w. Elec 
Wild & Engr—Jan. 23, 1904. No. 60371. 

A Wave Meter. Johannes D6nitz. 
From Elektrotechnische Zeitschrift. Dis- 
cusses methods of measuring wave lengths 
in space telegraphy, describing instrument. 
lll. 1500 w. Elect’n, Lond—Jan. 1, 1904. 
No. 60206 A. 

Photographing Alternating-Current 
Wave-Forms with the New Duddell Oscil- 
lograph. Frank C. Perkins. Illustrated 
description of apparatus and its use. 1 
bot Elec Rev, N. Y—Jan. 2, 1904. No. 

II. 


POWER APPLICATIONS. 
Canal Traction. 


Electric Haulage on the Teltow Canal, 
Germany (Elektrische Treidelei auf dem 
Teltow-Kanal). Illustrated description of 
electric locomotive and of electric tow- 
boat. 1000 w. Elektrotech Zeitschr— 
Dec. 31, 1903. No. 60437 B 


Cranes. 


A New Line of Electric Traveling 
Cranes. Illustrates and describes the in- 
teresting features of special types recently 


made by the Case Mfg. Co. 1800 w. Ir 
Age—Jan. 7, 1904. No. 60046. 
Elevators. 
The Control of Electric Elevators 


(Commande des Ascenseurs Electriques). 
L. Ramakers. A description of the Siemens- 
Schuckert system, in which the movement 
of the car is controlled by push buttons, 
operated by the passenger without re- 
quiring special attendant. 2000 w. Génie 
ciwil—Dec. 19, 1903. No. 60401 D. 
Electric Baggage Elevators in the Rail- 
way Station at Reichenberg, Bohemia 
(Elektrische Lastenaufziige am Banhofe 


in Reichenberg). W. Krejga. Illustrated 
description. 1500 m. Zeitschr f Elektro- 
technik—Dec. 27, 1903. No. 60446 D 


Induction Motors. 

The Choice of Air Gap eg for In- 
duction Motors. H. M. Hobart. On in- 
duction-motor design, showing the very 
great percentage which the inductance of 
the end connections may form of the 
total inductance, and proposing a method 
by which the best proportions may be de- 
termined. rooo w. Elec Wild & Engr— 
Jan. 23, 1904. No. 60372. 

Machine Driving. 

Electrically-Driven Shops. Report of 
Committees to Master Mechanics’ Assn., 
giving general review of the systems and 
methods, with statistics and data derived. 


We supply copies of these articles. 


ELECTRICAL ENGINEERING. 


10000 w. Ry & Engng Rev—Dee ig & 26, 

1903. Serial. 2 parts. No. 50936. 

The Power Transmission and Speed 
Control System at the West Allis Works 
of the Allis-Chalmers Company. An il- 
lustrated article describing in detail the 
application of electric power throughout 
these large works. 2800 w. Engr, USA 
—Jan. 1, 1904. No. 60077 C. 

Mine Power. 


Application of Electricity in the Anthra- 
cite Coal-Field of Pennsylvania, with 
special reference to the Wyoming Field. 
Discussion at the Albany meeting of the 
paper of H. H. Stoek and G. W. Harris. 
600 w. Trans Am Inst of Min Engrs— 
Feb., 1903. No. 60510. 


Electric Power in a Lothian Oil Mine 
Illustrated article describing applications 
of electric power in Scotland where oil is 
produced from shale. 2200 w. Elec Rev, 
N. Y—Jan. 16, 1904. No. 60231. 

Printing Office. 

The Government Printing Office—The 
Electrical Equipment of the Largest Print- 
ing Office in the World. Illustrated detail- 
ed description. 5000 w., Elec Wild & 
Engr—Jan. 2, 1904. No. ’ 

Pumping. 

Belgian Electrical Mine Drainage In- 
stallation of the Societe Anonyme des 
Charbonnage Reunis de la Concorde. 
Frank C. Perkins. Describes a polyphase 
installation. 1500 w. Min Rept—Dec. 31, 
1903. No. 59084. 

Pumping by Electricity. F. H. Pitcher. 
Gives a brief description of Montreal 
Water and Power Company’s system and 
growth, and of the electric pumps installed. 
Ill. 7ooo w. Jour N E Water Wks Assn 
—Dec., 1903. No. 60337 F. 

The Electric Pumping Plant of the Neu- 
Iserlohn II Mine (Die Elektrische Was- 
serhaltungsanlage auf Zeche Neu-Iserlohn 
II). H. Schulte. Data and results of tests 
of 500 h. p. electric pumping plant operat- 
ing with a total head of 377 metres. 2000 
w. Glickauf—Jan. 16, 1904. No. 60469 D. 

Regulator. 


Routin’s Electro-Mechanical Compound- 
ing System (Das Elektromechanische 
Compoundirungssystem von Routin). F. 
Brock. Description, with diagram, of a 
system for governing dynamos driven by 
steam or water, in which the admission 
valve and the field excitation are simul- 
taneously and instantaneously regulated. 
1200 w. Elektrotech Zeitschr—Jan. 14, 
1904. No. 60443 B. 

New Regulating Arrangements for Di- 
rect-Current Electric Motors (Neue 
Regelungseinrichtungen fiir Gleichstrom- 
Elektromotoren). Joseph Léwy. Paper be- 
fore the Vienna Elektrotechnischer Verein, 
describing several motor-regulating sys- 


See page 1037. 
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tems and particularly one due to Josef 
Seidener, of Vienna. Diagrams. 3000 w. 
Zeitschr f Elektrotechnik—Dec. 20, 1903. 
No. 60444 D. 


Single Phase. 

Single-Phase Alternating-Current Mo- 
tors, with Commutators (Die Einphasigen 
Wechselstrom-Kommutatormotoren, deren 
Entstehung, Regelung und 
Vergleichende Kritik). Osnos. IIlus- 
trated comparative RS. of various 
types of these motors and their operation 
and regulation. Serial. 2 parts. 7000 w. 
Elektrotech Zeitschr—Jan. 7 and 14, 1904. 
No. 60439 each B 


Speed-Torque Characteristics of the 
Single-Phase Repulsion Motor. Walter I. 
Slichter. Results of tests of alternating- 
current motors with armature winding 
short-circuited on itself through com- 
mutator and brushes, which are well suited 
for railway service. Curve sheets. 1600 
w. Trans Am Inst of Elec Engrs—Jan. 
29, 1904. No. 60522 D 


The Alternating-Current Railway Motor. 
Charles P. Steinmetz. Theory of the 
single-phase repulsion motor, whose field 
constitutes a primary winding, and whose 
armature or secondary winding, is closed 
upon itself through a commutator. Dia- 
grams. 4700 w. Trans Am Inst of Elec 
Engrs—Jan. 29, 1904. No. 60523 D. 


The Alternating-Current Series Motor 
(Der Wechselstrom - Serienmotor). M. 
Osnos. Theoretical discussion, with dia- 
grams. 4000 w. Zeitschr f Elektrotechnik 
—Dec. 27, 1903. No. 60445 D. 

See also Street and Electric Railways. 


South Africa. 
Electricity in the South African Gold 
Mines. Sidney F. Walker. Describes a 
gold mine and the applications of electric- 


ity being made to its working. 2500 w. 
Elec Rev, N. Y—Jan. 16, 1904. No. 60232. 


Speed Regulation. 

Speed Regulation of Direct-Current 
Motors. H. H. Cutler. Considers the 
three systems in [ractical use, their ad- 
vantages and disadvantages. II]. 4000 w. 
Engr, US A—Jan. 1, 1904. No. 60078 C 

Variable Speed Alternating-Current Mo- 
tors. Walter I. Slichter. Considers the 
various types of motors and the methods 


of controlling them. 2000 w. Engr, 
U S A—Jan +, 1904. No. 60079 C. 
Stee] Works. 

Electrical Plant of the Lackawanna 


Steel Company. Illustrated description of 


an installation of especial interest in which 
both direct and alternating current are 
used. 6500 w. Elec Wld & Engr—Jan. 2, 
1904. No. 60082. 


THE ENGINEERING INDEX. 


We supply copies of these articles. 


TRANSMISSION. 
High Tension. 
High Tension Continuous-Current 


Power Transmission at 20,000 Volts. An 
illustrated article describing an installation 
for furnishing electric light and power for 
the Swiss town of Lausanne. 2700 w. 
Elect’n, Lond—Jan. 1, 1904. No. 60205 A. 
Lightning Arresters. 

Guard Wires for Transmission Lines. 
Alton D. Adams. Discusses systems both 
with and without guard wires, giving in- 
formation from various sources. Also 
editorial. 5000 w. Elec Rev, N. Y.—Jan. 
16, 1904. No. 60233. 

Three-Phase. 

Three-Phase Working, with Special 
Reference to the Dublin System. William 
Brew. Read before the Dublin Soc. of the 
Inst. of Elec. Engrs. The present article 
considers the generating plant. 800 w. 
Elec Engrs, Lond—Jan. 15, 1904. Serial. 
Ist part. No. 60388 A. 


MISCELLANY. 


Charges. 

Method of Charging for Electrical 
Energy. Review of a paper by Ellis H. 
eg Wefore the Leeds Local Sec. of the 
I, E. E. 1800 w. Elec Rev, Lond—Jan. 
1, 1904. No. 60202 A. 

Methods of Charging for Electrical 
Energy. Ellis H. Crapper. Read before 
the Leeds Sec. of the Inst. of Elec. Engrs. 
viscusses the nature of the business and 
the uniform meter rate, &c. 9000 w. Elec 
Engr, Lond—Jan. 15, 1904. No. 60387 A 

Discoveries. 

The New Discoveries in Electricity. 
Antonia Zimmern. Reviews recent work 
tending to prove that electricity and light 
are essentially one, and the discoveries in 
the field of radio-activity. 4500 w. Nine- 
teenth Cent—Jan., 1904. No. 60216 D. 

Laboratories. 

The New Electrical Laboratories of the 
Central Technical College. Joseph Griffin. 
Illustrated detailed description of a finely 
equipped laboratory. 1800 w. Elec Engr, 
Lond—Jan. 1, 1904. No. 60201 A. 

Law. 

Electrical Law in England and America. 
A comparison. W. Valentine Ball. 4800 
w. Trac & Trans—Jan., 1904. No. 60293 E. 

Reviews. 

Electrical Progress on the Continent in 
1903. Alfred Gradenwitz. A general re- 
view of the advance, especially in electric 
traction. Ill. 3800 w. W Elect’n—Jan. 
2, 1904. No. 59950. 

The Electrical Industry i in Great Britain 
During 1903. General review. II!. 4800 
w. W Elect’n—Jan. 2, 1904. No. 599058. 


See page 1037. 


GAS WORKS 


ENGINEERING 


Acetylene. 

Principle of Acetylene Lamps. S. W. 
Rushmore. Discusses the principles in- 
volved in the operation of an acetylene 
headlight for automobiles. 1500 w. Au- 
tomobile—Jan. 2, 1904. No. 59980. 

Combined Plant. 

A Combined Coal and Water Gas Plant. 
Illustrates and describes features in Walter 
R. Jones’s patent. 2000 w. Jour Gas Let 
—Dec. 29, 1903. No. 60122 A. 

Firebricks. 

A New Source of Economy for Gas 
Works: Firebrick Making at the Crystal 
Palace District Gas Company’s Works. 
From Jour of Gas Let. A short illus- 
trated account of what is being done in 
this line at the works named. 1600 w. 
Am Gas Lgt Jour—Jan. 25, 1904. No. 
60361. 

Gaseous Firing. 

Notes on Gaseous Firing. J. F. Smith. 
Read before the Yorkshire Jr. Gas Assn. 
An illustrated article reviewing the history 
of gaseous fuel, and the principle upon 
which gaseous firing is based, its practical 
working, &c. 7000 w. Am Gas Let Jour 
—Jan. 4, 1904. No. 59904. 

Gaseous Fuels. 

Gaseous Fuels for Power and Heating. 
H. Sherwood. A digest of recent knowl- 
edge of the use and production of gaseous 
fuels. 2000 w. Min & Sci Pr—Jan. 16, 
1904. Serial. 1st part. No. 60367. 

Gas Flow. 


The Rational Character of the Experi- 
mental Law of Parenty (Rationalité d’une 
Loi Experimentale de M. Parenty). J. 
Boussinesq. A study of the agreement 
of experiment with theory of the flow of 
gases through orifices. 2500 w. Comptes 
Rendus—Jan. 4, 1904. No. 60413 D. 


INDUSTRIAL 


Mantle Burners. 

Some Speculations on Mantle Burners. 
Dr. W. H. Birchmore. Discusses d 
to which inventors must give attention 
to produce a perfect burner, and the value 
of a knowledge of the laws of gases. 2800 
w. Am Gas Let Jour—Jan. 4, 1904. No. 
59993. 

Producers. 

Types of Gas Producers. Prof. A. 
Humboldt Sexton. [Illustrated descrip- 
tions of various types. 2000 w. M 
Engr—Jan. 2, 1904. Serial. 1st part. No. 
60124 A. 

Stray Currents. 

See Electrical Engineering, Measure- 

ment. 
Sulphur. 

Utilization of Sulphur in Gas-Works. 
Discusses old and new methods. 2000 w. 
Gas Wld—Jan. 16, 1904. No. 60385 A. 

Sulphuretted Hydrogen. 

Removal of Sulphuretted Hydrogen from 
Foul Gas Evolved in the Manufacture of 
Sulphate of Ammonia, Gas Liquors, ete. 
A report of this system and its advantages. 
The patent of H. W. Hemingway. 2000 
w. Jour Gas Lgt—Dec. 29, 1903. No. 
6or2t A. 

Water Gas. 

Notes on the Operation of Large Car- 
buretted Water Gas Sets. Discussion of 
a paper by W. Cullen Morris. 3000 w. 
Am Gas Lgt Jour—Dec. 28, 1903. No. 
59933. 

The Economic Admission of Steam to 
Water-Gas Producers of the Lowe Type. 
G. W. M’Kee. Read before the Canadian 
Soc. of Chem. Ind. Gives an account of 
experiments conducted in three water-gas 
machines, 2000 w. Gas Wld—Jan. 9, 
1904. No. 60284 A. 


ECONOMY 


American Trade. 

The Development of American Trade. 
James Dredge. Begins a review of prog- 
ress, giving diagrams, tables, and infor- 
mation of value. 8200 w. Trac & Trans 
—Jan., 1904. Serial. rst part. No. 
60291 E. 


Apprentices. 


The Mechanic of the Future and His 
Training. E. P. Watson. A comparison 
of the modern manual-training methods 


with the older apprenticeship system, 
showing the necessity for experience in 
the commercial shop. 4000 w. Engineer- 
ing Magazine—Feb., 1904. No. 60471 B. 


Automobile Industry. 


Automobiles vs. Railways and Car- 
riages.. Translations from French papers 
and letters concerning the effect of auto- 
mobiles on the carriage builders and the 
passenger business. 2000 w. U S Cons 
Repts, No. 1842—Jan. 6, 1904. No. 59 
087 D. 


We supply copies of these articles. See page 1037. 
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Business. 
Business (System des Geschafts). Al- 
exander Brauner. An address before the 
Vienna Elektrotechnischer Verein on mod- 
ern commerce and business and their re- 
lations to engineering. sooo w. Zeitschr 
f Elektrotechnik—Jan. 10, 1904. No. 60- 
449 D. 
Coal Trade. 

The Coal Trade of 1903. A_ review of 
the past year in the districts of England, 
Scotland and Wales. 16300 w. Col Guard 
—Jan. 1, 1904. No. 60126 A. 

Coke Trade. 

Coke in 1903. E. W. Parker. A record 
of the work in the principal producing 
states. 6000 w. Ir Age—Jan. 7, 1904. 
No. 60049. 

Commercial Engineering. 
The Commercial Side of Engineering. 
Walter M. McFarland. Discusses the 
effect of cost in engineering design, giv- 
ing illustrations in various fields. 7800 w. 
Cassier’s Mag—Jan., 1904. No. 60273 B. 
Copper Industry. 

The American Copper Industry. Hor- 
ace J. Stevens. A review of the past year, 
the production, prices, &c. 2500 w. Ir 
Age—Jan. 7, 1904. No. 60052. 

Cost Keeping. 

The Cost Keeping System of Ludwig 
Loewe & Co., Berlin (Die Berechnung der 
Lohnkosten in der Fabrick von Ludwig 
Loewe & Co. A.-G. in Berlin). M. Chr. 
Elsner. Giving reproductions of the forms 
and the methods of using them for ob- 
tasning the flat factory cost of manufac- 
ture. 2000 w. Zeitschr d Ver Deutscher 
Ing—Jan. 9, 1904. No. 60422 D 

Education. 

Engineering Training and the North- 
East Coast. Editorial on the work being 
done by the North-East Coast. Institution 
of Engineers and Shipbuilders. 3000 w. 
Engng—Jan. 8, 1904. No. 60299 A. 

How to Educate an Electrical Engineer. 
E. Kilburn Scott. An outline of the train- 
ing necessary, and related matters. 6000 
w. Page's Mag—Jan., 1904. No. 60271 B. 

Problems for the Engineering School. 
James B. Stanwood. On the need of more 
practical education for engineers. 2700 
w. Cassier’s Mag—Jan., 1904. No. 60276 B. 

The Technical High School and the 
Laboratory Question (Der Technische 
Hochschul-Unterricht und die Laboratori- 
umsfrage). Ludwig v. Teknajer. A re- 
view of the work of technical instruction 
jn connection with the mechanical labora- 
tory. 5000 w. Zeitschr d Oesterr Ing u 
Arch Ver—Jan. 8, 1904. No. 60428 D. 

Estimates. 
The Preparation of Estimates. The 


THE ENGINEERING INDEX. 


We supply copies of these articles. See page 1037. 


first of a series of articles in which it is 
proposed to analyze the reasons for the 
great disparity in the estimates given by 
different firms for the same work, and to 
study the conditions which would ensure 
more uniformity. 2800 w. Engr, Lond— 
Jan. 1, 1904. Serial. 1st part. No. 60129 A. 


Tron Ore. 
The Lake Ore Trade in 1903. Dwight 
E. Woodbridge. A review of the year, 
causes of abatement of demand, disap- 
pointment in explorations, shipments, &e. 
2000 w. Ir Age—Jan. 7, 1904. No. 60055. 


Iron Trade. 


A Review of the Southern Iron Trade 
in 1903. James A. Green. A review by 
months of the record of the last year. 
4400 w. Ir Age—Jan. 7, 1904. No. 60047. 


Chicago Iron and Steel Trade in 1903. 
R. R. Shuman. A review of the past year 
and the outlook for 1904. 13500 w. Ir 
Age—Jan. 7, 1904. No. 60054. 

Conditions Which Surround the Iron 
Producer in the United States and Great 
Britain Compared. George H. Hull. 
Begins a comparison of the manner of 
protecting against loss. sooo w. Ir Age— 
Jan. 28, 1904.—Serial. 1st part. No. 
60506. 

Iron and Steel in 1903. Frederick Ho- 
bart. A review of production, consump- 
tion, progress, condition affecting the out- 
put, exports and imports, markets, &c. 
10500 w. Eng & Min Jour—Jan 7, 1904. 
No. 60163. 

The Philadelphia Iron Trade. Thomas 
Hobson. A review of the past year and a 
discussion of the prospects of the ensuing 
year. 5000 w. Ir Age—Jan. 7, 1904. No. 
60051. 

The Pittsburgh Iron Trade in 1903. 
Robert A. Walker. A review of the year, 
the general features, construction, price 
agreements, foreign trade, labor troubles, 
&c., considering also the outlook for 1904. 
6500 w. Ir Age—Jan. 7, 1904. No. 60050. 


Labor. 

A Few Questions to the Rank and File 
of Laboring Organizations. Discusses 
points bearing on the motto “Equal Rights 
for All.” 1200 w. Dom Engng—Dec. 25, 
1903. No. 59931 C. 

Labor Met by Its Own Methods. Isaac 
F. Marcosson. On the work of the Chi- 
cago Employers’ Association. 3700 w. 
World’s Work—Jan., 1904. No. 59963 C. 

New Phase of the Labor Conflict. Dis- 
cusses the encouraging outlook from the 
recent movements of organized employers. 
2500 w. Gunton’s Mag—Jan., 1904. No. 
59962. 

Laboratories. 
Laboratory vs. Shop. Robert H. Smith. 
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A reply to a criticism of Prof. M. P. Hig- 
gins, explaining the.difference between the 
laboratory method of teaching and the 
shop method. 2200 w. Am. Mach—Jan. 
21, 1904. No. 60312. 

Machinery Trade. 

New Conditions in the Machinery Busi- 
ness—Must the Locomotive Go? _H 
Lane. Discusses the effect on this busi- 
ness of the use of electric power. 2000 w. 
Am Mach—Dec. 31, 1903. No. 60001. 

Penalties. 

The Penalty Clause in Engineering 
Contracts. W. Valentine Ball. A clear 
statement of the law relating to penalties, 
with examples from numerous cases and 
decisions. 3500 w. Engineering Maga- 
zine—Feb., 1904. No. 60476 B. 

Persia. 

New Highway of Commerce in Persia. 
Concerning improved facilities for com- 
munication and circulation of traffic. 1600 
w. U. S. Cons Repts, No. 1841—Jan. 4, 

1904. No. sg996r D. 

Peru. 

Mining and Railway Development in 
Peru. G. Fred. Collins. A handsomely 
illustrated account of the country and its 
commercial possibilities, suggesting the 


MARINE AND NAVAL ENGINEERING. 


expansion which will follow the opening 
of the Panama canal. 3000 w. Engineer- 
ing Magazine—Feb., 1904. No. 60478 B. 
Piece Work. 


Piece Work, Premium and Bonus Sys- 
tems. Harrington Emerson. Contribu- 
tion to the discussion of a paper by Mr. 
Frank Richards, read at Dec. meeting of 
the Am. Soc. of Mech. Engrs. 2000 w. 
R R Gaz—Jan. 15, 1904. No. 60256. 

Review. 


1903—A Retrospect. Editorial review 
of the past year in the fields of civil, me- 
chanical, electrical engineering, gas and 
water supply, chemistry, war material and 
metallurgy. 28000 w. Engr, Lond—Jan. 
1, 1904. No. 60134 A. 

Steel Trade. 


A Short History of German Dumping. 
A review of recent events in the iron and 
steel trade of Germany. 1500 w. Ir & 
Coal Trds —— 8, 1904. Serial. 1st 
part. No. 60305 A 
Tin Plates. 


An Interesting Year in Tin Plates and 
Sheets. B. E. V. Luty. A review of the 
past year, the technical progress, advances, 
relations with labor, &c. 5000 w. Ir Age 
—Jan. 7, 1904. No. 60053. 


MARINE AND NAVAL ENGINEERING 


Battleships. 
H. M. S. Hindustan. Illustration, with 
description of vessel and equipment. 1000 

w. Engr, Lond—Jan. 1, 1904. No. 

131 A. 

The Chilian Battleship “Libertad.” A 
full illustrated description of this battle-. 
ship, which was recently purchased by the 
British Government, including the equip- 
ment, armament and report of trials. 20- 
500 w. Engng—Jan. 15, 1904. No. 60501 A. 

Cruisers. 

New Japanese Armored Cruisers “Kas- 
aga” and “Niasin.” Illustrated descrip- 
tion of two cruisers built for Argentina, 
but purchased by Japan. 1000 w. Sci 
Am—Jan. 23, 1904. No. 60324. 

Cunard. 

Position of the Cunard Steamship Co. 
Considers in detail the position of this 
company which has recentlv been granted 
a large subsidy by the British Govern- 
ment. 3000 w. Marine Rev.—Dec. 31, 
1903. No. 59988 

Docks. 

New Pontoon Dock and_ Floating 
Workshop for Natal. Brief illustrated 
description. 400 w. Sci Am Sup—Jan. 
23, 1904. No. 60327. 


We supply copies of these articles. See page 1037. 


Ferry House. 
New Lackawanna Ferry House at 
Twenty-third Street, New York. Illus- 
trates and describes a new ferry house to 
be built at West Twenty-third street, New 
York. 500 w. R R Gaz—Jan. 15, 1904. 
No. 60254. 


Floating Dock. 

The Durban Floating Dock and Work- 
shop. Illustrated description of the 8,500- 
ton floating dock just completed for this 
port. 1200 w. Sci Am—Jan. 2, 1904. No. 
60073. 

Ice Breakers. 


Great Lakes Ice-Crushing Car Ferries. 
An illustrated article giving information 
concerning the interesting vessels in the 
service of the great railways, and the con- 
ditions they have to conquer. 1800 w. 
Marine Rev—Jan. 21, 1904. No. 60362 C. 


Marine Propulsion. 


Marine Propellers with Non-Reversible 
Engines and Internal Combustion, En- 
gines. Rankin Kennedy. Calls attention 
to other propellers than the screw, and 
considers various methods of employing 
the screw propeller. Ill. 4700 w. Trans 
Inst of Engrs and Shipbuilders—Nov. 24, 
1903. No. 59951 D. 
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Railroad Ferry. 

Steam Railroad Ferry Between Gjedser 
and Warnemuende. [Illustrations, with 
description, of the two large ferryboats of 
the Mecklenburg government, used for 
transferring cars between the points 
named. 1000 w. Sci Am Sup—Jan. 9, 
1904. No. 60136. 

Sailing Vessels. 

The Rigging of American Sailing Ves- 
sels. Fred. M. Cook. Illustrates and de- 
scribes various rigs used for sailing ves- 
sels. 2500 w. Marine Engng—Jan., 1904. 
No. 60100 C. 

Salving. 

Salving the Hutchinson. An illustrated 
account of a remarkable rescue of a vessel 
on the Great Lakes. 3000 w. Marine Rev 
—Dec. 24, 1903. No. 59930. 

Shipbuilding. 

Shipbuilding and Marine Engineering, 
1903. Begins a review of the year just 
ended. 4000 w. Engng—Jan. 1, 1904. 
Serial. 1st part. No. 60210 A. 

Shipyards. 


Shipyard Economies. R. S. Hubbard. 
Considers the practical economies of ship 


MECHANICAL 


THE ENGINEERING INDEX. 


construction under the headings of labor, 

labor control, organization, plant and ma- 

terials. 3400 w. Marine Engng—Jan., 

1904. Serial. ist part. No. 60101 C. 
Speed Launches. 

Engineering a High-Speed Launch. 
Herbert L. Towle. A non-technical ex- 
planation of the process by which motors 
of unusual power have been developed for 
boat use. 2000 w. Automobile—Jan. 2, 
1904. No. 59990. 

Submarine. 

Early Attempts at Submarine Naviga- 
tion. Notes from a recent work by Alan 
H. Burgoyne, giving particulars of the 
work of early inventors in this field. 1800 
w. Sci Am Sup—Jan. 9, 1904. No. 60137. 

The Lake Submarine Torpedo Boat 
“Protector.” An illustrated article out- 
lining the main features of this boat. 2500 
w. Sci Am—Dec. 26, 1003. No. 539043. 

Tug. 

Twin-Screw Tug for the Isle of Wight 
Steam-Packet Company. Illustrated de- 
scription of a tug which can also be used 
for salvage purposes and for rere 
fires. 300 w. Engng—Jan. 1, 1904. No. 
60211 A 


ENGINEERING 


AUTOMOBILES. 
Accumulators. 

Useful Hints and Tips on Recharging 
Accumulators. Deals with method, cost, 
and current taken in the present number. 
goo w. <Autocar—Dec. 26, 1903. Serial. 
Ist part. No. 60114 A. 

Aluminum Bodies. 

Rushing Metal Body Work on Show 
Cars. An illustrated article describing 
the rapid work done in some of the fac- 
tories in making aluminum bodies for the 
cars to be on exhibition at Chicago and 
New York. 3000 w. Automobile—Jan. 
16, 1904. No. 60219. 

Automobile Industry. 
See Industrial Economy. 


Carburation 
The Principles of Automatic Carbura- 
tion. Translation of an article from the 
French by Henri Walcker. 2500 w. 
Autocar—Jan. 9, 1904. No. 60280 A. 


Carbureters. 


Some 1904 French Carbureters. Ed. 
Vrard, in La Vie Automobile. Illustrates 
and describes some inproved types ex- 
hibited at the Paris show. 1000 w. Au- 
tomobile—Jan. 16, 1904. No. 60221. 

The Prune! Automatic Carburettor. 


We supply copies of these articles. 


lustrated description of a small bicycle 
type carburettor recently brought out. 
1200 w. Auto Jour—Jan. 2, 1904. No. 
60198 A. 
Fuel. 

Benzol as a Motor Fuel. Discusses the 
nature of benzol, its efficiency, advantages, 
&c. 2800 w. Autocar—Jan. 16, 1904. No. 
60381 A. 

Manufacture. 

The Manufacture of Automobiles. An 
illustrated description of interesting fea- 
tures of manufacture as carried out in the 
plants at Detroit and Lansing, Mich., of 
the Olds Motor Works. 1400 w. Sci 
Am—Jan. 9, 1904. No. 60135. 

Military Tractor. 

A Triumph for Heavy Oil. Illustrates 
and describes the Hornsby heavy oil mili- 
tary tractor, giving facts in regard to its 
operation, and the conditions it was _re- 
quired to meet. 2000 w. Auto Jour—Jan. 
9, 1904. No. 60279 A. 

Motor Cars. 


The Hallamshire Cars. Illustrates and 
describes details of one of these cars. 1000 
w. Autocar—Jan., 1904. No. 60115 A. 

Motors. 

The Petrol Engine—Its Working Ex- 

plained. A simple illustrated description 


See page 1027. 
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of the working of the petrol motor. 1000 
w. Autocar—Jan. 2, 1904. No. 60125 A. 

The Selbach “Single-Valve” Petrol 
Motor. Brief illustrated description of an 
engine having a combined inlet and ex- 
haust valve, which is operated by one cam, 
and is fitted into the cylinder head. 800 
w. Auto Jour—Dec. 26, 1903. No. 60116 A. 


New York Show. 


Tendencies Embodied in the Exhibits. 
Hugh Dolnar. Review of the 1904 New 
York Show, calling attention to the de- 
velopments of the past year and noting the 
present tendencies. 3000 w. Automobile 
Jan. 23, 1904. No. 60517. 

The Show an Educational Treat. An 
illustrated account of the exhibits at the 
1904 show in New York. 1500 w. Auto- 
mobile—Jan. 23, 1904. No. 60515. 


Operation. 


Convenience in Operation. Rene M. 
Petard. Calls attention to minor détails 
appreciated by the users of cars. 2000 w. 
Automobile—Jan. 23, 1904. No. 60516. 


Petrol Cars. 


The Brouhot Petrol Cars. Illustrates 
and describes the latest 4-cylinder models. 
1400 w. Auto Jour—Jan. 16, 1904. No. 
60383 A. 

The Hotchkiss 20 H. P. Petrol Car. Il- 
lustrated description of a car exhibited in 
Paris. 800 w. Auto Jour—Jan. 9, 1904. 
No. 60278 A. 

The Motobloc Petrol Car. Illustrated 
description of a 10 h. p. car. 1000 w. Auto 
Jour—Jan. 16, 1904. No. 60384 A. 

The 1904 Cottereau Petrol Cars. Illus- 
trated detailed description of a 3-cylinder 
12 to 16 h. p. vehicle with new features. 
2000 w. Auto Jour—Jan. 16, 1904. No. 
60382 A. 


The Spyker Petrol Cars. Illustrates 
and describes recent designs of these tour- 
ing cars. 1800 w. Auto Jour—Jan. 2, 
1904. No. 60197 A. 


Road Traction. 


The Continuous Automobile Train (Le 
Train Automobile a Propulsion Con- 
tinue). Col. G. Espitallier. An illustrated 
description of the Renard train, in which 
the power is transmitted by shafting with 
universal joints, through the whole train. 
2500 w. I plate. Génie Civil—Dec. 19, 
No. 60400 D. 

Reliability Trial. 

An Alpine Automobile Reliability Trial. 
From The Car. An account of a trip in 
a Martini car up and down Rochers de 
Naye, in Switzerland. III. 2000 w. i 


Am Sup—Dec. 26, 1903. No. 59046. 
Steam Cars. 
A Substantial 


Steam Car. Illustrated 
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description of the Simpson cars. Pleasure 
vehicles of 6 or 12 h. p., a simple type of 
engine, steam supplied by a flash gener- 
ator heated by a paraffine burner. 1500 w. 
Autocar—Jan. 16, 1904. No. 60380 A. 
Features of Four-Cylinder Locomobile. 
Illustrates and describes details of this 
four-cylinder touring car, showing recent 


improvements. 2000 w. Automobile— 
Dec. 26, 1903. No. 59929. 
Touring Cars. 

Pierce Four-Cylinder Touring Car. 


Description of a modern multi-cylinder 
car with reproduction of factory blue- 
prints. 2000 w. Automobile—Jan. 16, 
1904. No. 60220. 

The Thomas 3-Cylinder Touring Car. 
Illustrated description of a new model. 


1200 w. Automobile—Jan. 9, 1904. No. 
60166. 
HYDRAULICS. 
Drainage. 


Water Supply and Drainage Systems in 
the Lorraine Hotel, New York. Illus- 
trates and describes interesting details of 
systems used in a thirteen-story apart- 
ment hotel. 2500 w. Eng Rec—Jan. 9, 
1904. No. 60189. 


Electric Pumping. 


See Electrical Engineering, Power Ap- 
plications. 


Hydraulic Power. 

Hydraulic Power in Foundry and Ma- 
chine Shop. Joseph Horner. An illus- 
trated article on the advantages of an 
hydraulic installation, the uses to which 
the power is applied, types of hydraulic 
machinery, &c. 6600 w. Cassier’s Mag— 
Jan., 1904. No. 60274 B. 


Hydro-Electro Stations. 


See Electrical Engineering. Generating 
Stations. 


Power Plant. 


The Steam Hydraulic Plant of the Vir- 
ginia Passenger & Power Company, Rich- 
mond, Va. Illustrated description of new 
features introduced in this enlarged plant, 
especially the new type of dam, and a 
rack-cleaning mechanism for clearing the 
intakes of obstructions. 2500 w. Eng 
Rec—Jan. 2, 1904. No. " 


Turbines. 


Great Modern Turbine Installations. 
(Grosse Mdderne Turbinenanlagen). 
Zodel. With especial reference to the 
work of Escher, Wyss & Co., including the 
so of the Canadian Niagara Falls 
ower Company. Serial. Part I. 3000 
w. Schweiz Bauzeitung—Jan. 2, 1904. 
No. 60458 B. 
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Railroad Ferry. 

Steam Railroad Ferry Between Gjedser 
and Warnemuende. Illustrations, with 
description, of the two large ferryboats of 
the Mecklenburg government, used for 
transferring cars between the points 
named. 1000 w. Sci Am Sup—Jan. 9, 
1904. No. 60136. 


Sailing Vessels. 

The Rigging of American Sailing Ves- 
sels. Fred. M. Cook. Illustrates and de- 
scribes various rigs used for sailing ves- 
sels. 2500 w. Marine Engng—Jan., 1904. 
No. 60100 C. 

Salving. 

Salving the Hutchinson. An illustrated 
account of a remarkable rescue of a vessel 
on the Great Lakes. 3000 w. Marine Rev 
—Dec. 24, 1903. No. 59930. 

Shipbuilding. 

Shipbuilding and Marine Engineering, 
1903. Begins a review of the year 0 
ended. 4000 w. — I, 

No. 


Serial. Ist part. 
R. S. Hubbard. 


Shipyards. 
Shipyard Economies. 
Considers the practical economies of ship 
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construction under the headings of labor, 

labor control, organization, plant and ma- 

terials. 3400 w. Marine Engng—Jan., 

1904. Serial. ist part. No. 6o1o1 C. 
Speed Launches. 

Engineering a High-Speed Launch. 
Herbert L. Towle. <A non-technical ex- 
planation of the process by which motors 
of unusual power have been developed for 
boat use. 2000 w. Automobile—Jan. 2, 
1904. No. 59990. 

Submarine. 

Early Attempts at Submarine Naviga- 
tion. Notes from a recent work by Alan 
H. Burgoyne, giving particulars of the 
work of early inventors in this field. 1800 
w. Sci Am Sup—Jan. 9, 1904. No, 60137. 

The Lake Submarine Torpedo Boat 
“Protector.” An illustrated article out- 
lining the main features of this boat. 2500 
w. Sci Am—Dec. 26, 1003. No. 59043. 

Tug. 

Twin-Screw Tug for the Isle of Wight 
Steam-Packet Company. Illustrated de- 
scription of a tug which can also be used 
for salvage purposes and for extinguishing 
fires. 300 w. Engng—Jan. 1, 1904. No. 
A. 


ENGINEERING 


AUTOMOBILES. 
Accumulators. 

Useful Hints and Tips on Recharging 
Accumulators. Deals with method, cost, 
and current taken in the present number. 
goo w. <Autocar—Dec. 26, 1903. Serial. 
Ist part. No. 60114 A. 

Aluminum Bodies. 

Rushing Metal Body Work on Show 
Cars. An illustrated article describing 
the rapid work done in some of the fac- 
tories in making aluminum bodies for the 
cars to be on exhibition at Chicago and 
New York. 3000 w. Automobile—Jan. 
16, 1904. No. 60219. 

Automobile Industry. 
See Industrial Economy. 


Carburation 

The Principles of Automatic Carbura- 
tion. Translation of an article from the 
French by Henri Walcker. 2500 w. 
Autocar—Jan. 9, 1904. No. 60280 A. 


Carbureters. 

Some 1904 French Carbureters. Ed. 
Vrard, in La Vie Automobile. Illustrates 
and describes some inproved types ex- 
hibited at the Paris show. 1000 w. Au- 
tomobile—Jan. 16, 1904. No. 60221. 

The Prunel Automatic Carburettor. II- 


We supply copies of these articles. 


lustrated description of a small bicycle 
type carburettor recently brought out. 
1200 w. Auto Jour—Jan. 2, 1904. No. 
601908 A. 
Fuel. 

Benzol as a Motor Fuel. Discusses the 
nature of benzol, its efficiency, advantages, 
&c. 2800 w. Autocar—Jan. 16, 1904. No. 
60381 A. 

Manufacture. 
The Manufacture of Automobiles. An 
illustrated description of interesting fea- 
tures of manufacture as carried out in the 
plants at Detroit and Lansing, Mich., of 
the Olds Motor Works. 1400 w. Sci 
Am—Jan. 9, 1904. No. 60135. 

Military Tractor. 

A Triumph for Heavy Oil. Illustrates 
and describes the Hornsby heavy oil mili- 
tary tractor, giving facts in regard to its 
operation, and the conditions it was _re- 
quired to meet. 2000 w. Auto Jour—Jan. 
9, 1904. No. 60279 A. 

Motor Cars. 

The Hallamshire Cars. Illustrates and 
describes details of one of these cars. 1000 
w. Autocar—Jan., 1904. No. 60115 A. 

Motors. 

The Petrol Engine—Its Working Ex- 

plained. A simple illustrated description 


See page 1037. 
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of the working of the petrol motor. 1000 
w. Autocar—Jan. 2, 1904. No. 60125 A. 

The Selbach “Single-Valve” Petrol 
Motor. Brief illustrated description of an 
engine having a combined inlet and ex- 
haust valve, which is operated by one cam, 
and is fitted into the cylinder head. 800 
w. Auto Jour—Dec. 26, 1903. No. 60116 A. 


New York Show. 

Tendencies Embodied in the Exhibits. 
Hugh Dolnar. Review of the 1904 New 
York Show, calling attention to the de- 
velopments of the past year and noting the 
present tendencies. 3000 w. Automobile 
Jan. 23, 1904. No. 60517. 

The Show an Educational Treat. An 
illustrated account of the exhibits at the 
1904 show in New York. 1500 w. Auto- 
mobile—Jan. 23, 1904. No. 60515. 


Operation. 

Convenience in Operation. Rene M. 
Petard. Calls attention to minor détails 
appreciated by the users of cars. 2000 w. 
Automobile—Jan. 23, 1904. No. 60516. 


Petrol Cars. 

The Brouhot Petrol Cars. Illustrates 
and describes the latest 4-cylinder models. 
1400 w. Auto Jour—Jan. 16, 1904. No. 
60383 A. 

The Hotchkiss 20 H. P. Petrol Car. Il- 
lustrated description of a car exhibited in 


Paris. 800 w. Auto Jour—Jan. 9, 1904. 
No. 60278 A. 

The Motobloc Petrol Car. Illustrated 
description of a 10 h. p. car. 1000 w. Auto 
Jour—Jan. 16, 1904. No. 60384 A. 

The 1904 Cottereau Petrol Cars. Illus- 
trated detailed description of a 3-cylinder 
12 to 16 h. p. vehicle with new features. 
2000 w. Auto Jour—Jan. 16, 1904. No. 
60382 A. 

The Spyker Petrol Cars. Illustrates 
and describes recent designs of these tour- 
ing cars. 1800 w. Auto Jour—Jan. 2, 
1904. No. 60197 A. 


Road Traction. 

The Continuous Automobile Train (Le 
Train Automobile a Propulsion Con- 
tinue). Col. G. Espitallier. An illustrated 
description of the Renard train, in which 
the power is transmitted by shafting with 
universal joints, through the whole train. 
2500 w. I plate. Génie Civil—Dec. 19, 
1903. No. 60400 D. 

Reliability Trial. 

An Alpine Automobile Reliability Trial. 
From The Car. An account of a trip in 
a Martini car up and down Rochers de 
Naye, in Switzerland. Ill. 2000 w. Sci 
Am Sup—Dec. 26, 1903. No. 59046. 


Steam Cars. 
A Substantial Steam Car. Illustrated 


description of the Simpson cars. Pleasure 
vehicles of 6 or 12 h. p., a simple type of 
engine, steam supplied by a flash gener- 
ator heated by a paraffine burner. 1500 w. 
Autocar—Jan. 16, 1904. No. 60380 A. 
Features of Four-Cylinder Locomobile. 
Illustrates and describes details of this 
four-cylinder touring car, showing recent 
improvements. 2000 w. Automobile— 
Dec. 26, 1903. No. 59929. 
Touring Cars. 


Pierce Four-Cylinder Touring Car. 
Description of a modern multi-cylinder 
car with reproduction of factory blue- 
prints. 2000 w. Automobile—Jan. 16, 
1904. No. 60220. 

The Thomas 3-Cylinder Touring Car. 
Illustrated description of a new model. 
= w. Automobile—Jan. 9, 1904. No. 

166. 


HYDRAULICS. 
Drainage. 


Water Supply and Drainage Systems in 
the Lorraine Hotel, New York. Illus- 
trates and describes interesting details of 
systems used in a thirteen-story apart- 
ment hotel. 2500 w. Eng Rec—Jan. 9, 
1904. No. 60189. 


Electric Pumping. 


See Electrical Engineering, Power Ap- 

plications. 
Hydraulic Power. 

Hydraulic Power in Foundry and Ma- 
chine Shop. Joseph Horner. An illus- 
trated article on the advantages of an 
hydraulic installation, the uses to which 
the power is applied, types of hydraulic 
machinery, &c. w. Cassier’s Mag— 
Jan., 1904. No. 60274 B. 

Hydro-Electro Stations. 


See Electrical Engineering. Generating 
Stations. 


Power Plant. 


The Steam Hydraulic Plant of the Vir- 
ginia Passenger & Power Company, Rich- 
mond, Va. Illustrated description of new 
features introduced in this enlarged plant, 
especially the new type of dam, and a 
rack-cleaning mechanism for clearing the 
intakes of obstructions. 2500 w. Eng 
Rec—Jan. 2, 1904. No. k 


Turbines. 


Great Modern Turbine Installations. 
(Grosse Mdderne Turbinenanlagen). L. 
Zodel. With especial reference to the 
work of Escher, Wyss & Co., including the 
plant of the Canadian Niagara Falls 
Power Company. Serial. Part I. 3000 
w. Schweiz Bauzeitung—Jan. 2, 1904. 
No. 60458 B. 


We supply copies of these articles. See page 109%. 
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MACHINE WORKS AND FOUNDRIES. 
Boiler Tubes. 

Manufacture of Seamless Cold-Drawn 
Steel Boiler Tubes. G. M. Kohler. De- 
scription of the process. Ill. 1700 w. 
Marine Engng—Jan., 1904. No. 60103 C. 

Boring Tools. 

A Spherical Boring Tool for the Drill 
Press. Louis W. G. Flynt. _ Illustrated 
description of a tool designed for the pur- 
pose of boring spherical holes in the ends 
of connecting rods. 1200 w. Am. Mach 
—Jan. 7, 1904. No. 

Brass Furnaces. 

The Wever Triplex Brass Furnace. 
Paul Wever. An illustrated description. 
2000 w. Foundry—Jan., 1904. No. 59967. 

Cable Works. 

Messrs. W. T. Glover & Co.’s Cable 
Works, Manchester. Illustrated detailed 
description of extensive works for the 
manufacture of conductors of various de- 
scriptions. 6300 w. Engng—Jan. I, 1904. 
No. 60208 A. 

Cranes. 

s0-Ton Hydro-Electric Overhead Crane. 
Illustration, with brief description of 
cranes in use at Swindon. 350 w. Engr, 
Lond— Dec. 2= 1903. No. 59082 A. 

Some Recent Examples of German 
Crane Construction. Illustrates and de- 
scribes wharf cranes, revolving cranes, 
derrick, hammer and other types. 2800 w. 
Ir and Coal Trds Rev—Dec. 25, 1903. No. 
60120 A. 

The Development of Crane Building in 
Germany (Die Entwicklung des Kran- 
baues in Deutschland). Heinr. Rupprecht. 
Showing how the use of English-built 
cranes in Germany has been largely super- 
seded by machines of German design and 
construction. 2500 w. O6esterr Zeitschr f 
Berg u Hiittenwesen—Dec. 12, 1903. No. 
60461 D 

Travelling Inverted Pillar Crane. II- 
lustrated description of a new form of 
crane with novel features. 1000 w. Engr, 
Lond—Jan. 15, 1904. No. 60397 A. 

See Electrical Engineering. Power 
Applications. 

Crankshafts. 

The Machining of 

Crankshafts. 


Multiple-Throw 
Illustrated description of 
the Tindel-Albrecht crankshaft lathe and 


its operation. 1000 w. Am Mach—Jan. 
14, 1904. No. 60229. 

The Machining of Single-Throw Crank- 
shafts. Illustrates and describes special 
tools used for this work. 600 w. Am 
Mach—Jan: 7, 1904. No. 60095. 

Die-Cutting. 

Machines and Tools Employed for Die- 

Cutting. Joseph Horner. The first of a 


We supply copies of these articles. 
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series of articles on machines for cutting 
forging dies. . 2500 w. Engng—Jan. 
1, 1904. Serial. 1st part. No. 60209 A. 
Dies. 
Bolt Heading Dies. Thomas Beasley. 
Directions for the making of these dies. 
1400 w. Am Mach—Jan. 7, 1904. No. 


Drawing Press. 

The Adriance New Style Drawing 
Press. Illustrated description of features 
of this machine, intended for general 
drawing work. 1800 w. Ir Age—Jan. 21, 
1904. No. 60310. 

Electric Driving. 

See Electrical Engineering, Power Ap- 

plications. 
Engine Building. 

Modernization in Engine Building. 
lustrated description of special tools used 
in the new plant of the Hooven-Owens- 
Rentschler Company. 3800 w. Ir Age— 
Jan. 7, 1904. No. 60041. 

Engine Works. 

The New Hamilton-Corliss Engine 
Works. An illustrated description of the 
rebuilt and greatly enlarged shops of the 
Hooven, Owens & Rentschler Co. at Ham- 
ilton, Ohio. 2500 w. Mach, N. Y.—Jan., 
1904. No. 60056 C. 

Gauges. 

Gauges. Joseph M. Stabel. Discusses 
the construction of gauges, showing sev- 
eral styles and their uses. 1200 w. 
Am Mach—Jan. 14, 1904. No. 60230. 

Grinding. 

Grinding. Hints from an operator of 
experience. 3200 w. Am Mach—Jan. 21, 
1904. No. 60314. 

Points on Grinding. C. H. Norton. 

Gives a short study of the evolution of the 
grinding wheel and the grinding machine. 
and discusses the cause of chatters and 
troubles in rapid grinding. 2500 w. Am 
Mach—Jan. 7, 1904. Serial. Ist part. 
No. 60099. 
_ Recent Progress in Cylindrical Grind- 
ing. C. H. Norton. On the rapid prog- 
ress in this ar, during the last few 
years. 1500 w. Ir Age—Jan. 7, 1904. 
No. 60045. 

The Norton New 14-Foot Grinding 
Machine. Illustrated description of this 
machine and its manipulation. 2800 w. 
Ir Age—Jan. 28, 1904. No. 60503. 

Lathe. 


An_ English Turret Lathe. Illustrated 
description of a lathe for general shop 
purposes, especially for handling bar work 
and castings and forgings. 800 w. Am 
Mach—Jan. 14, 1904. No. 60227. 

Machine Rating. 
Plan to establish a Machine Rating in a 


See page 1027. 
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Locomotive Machine Shop, with Special 
Reference to New Tools. J. F. De Voy. 
Explains a system. of card rating giving 
information relative to the number of 
cuts, length of time and movement of 
work to be performed. General discus- 
sion. 7500 w. Pro W Ry Club—Dec. 15, 
1903. No. 60331 C. 


Machinery Trade. 
See Industrial Economy. 


Machine Tools. 


Machine Tools and High Speed Steel. 
J. A. Carney. Considers the question of 
what shall be done with serviceable ma- 
chines which cannot keep up with the high 
speed steel pace. General discussion. 
4000 w. Pro W. Ry Club—Dec. 15, 1903. 
No. 60332 C. 


Metal Drawing. 


Drawn Bars of Round and Rectangular 
Sections. Amos Price. An illustrated de- 
scription of the way round and other bars 


are made. 1500 w. Am Mach—Jan. 21, 
1904. No. 60315. 
Milling. 


Some Milling Operations. A series of 
illustrations of rigs and fixtures for per- 
forming milling operations. I500 w. 
Engr., Lond—Jan. 15, 1904. No. 60398 A. 

Molding. 


Molding a Slewing Crane Girder. 
Joseph G. Horner. Illustrates and de- 
scribes the making of a large casting. 
1500 w. Am Mach—Jan. 7, 1904. No. 
60098. 


Stripping Plates. P. R. Ramp. An il- 
lustrated article describing method of 
greatly reducing the cost of this work. 
S00 w. Foundry—Jan., 1904. No. 59068. 
Planer Work. 

Special Tools for Rapid Planer Work. 
E. E. Wood. Illustrates and describes 
devices for the rapid planing of lathe 


beds. 800 w. Am Mach—Jan. 14, 1904. 
No. 60226. 
Pump Works. 
The New Worthington Hydraulic 


Works at Harrison, N. J. Explains con- 
siderations that led to the removal of this 
plant from Brooklyn, and gives an illus- 
trated detailed description of the new 
works. 2000 w. Eng News—Dec. 31, 
1903. No. 60030. 
Rapid Machining. 

Rapid Machining of Crank Shafts. An 
illustrated article describing advanced 
methods employed at the Eddystone Works 
of the Tindel-Morris Company. 1700 w. 
Ir Age—Jan. 7, 1904. Serial. 1st part. 
No. 60042. 

Rigs. 


Arc Milling and Boring Rings. Gus- 
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tave Fiedler. Illustrates and describes 
method adopted in doing work where con- 


venient tools were wanting. 600 w. Am 
Mach—Jan. 14, 1904. No. 60228. 
Running Fits. 
Running Fit Limits. Henry Hess. 


Gives diagram and explanation of limits 
found to be well adapted to the manu- 
facture of medium and heavy machine 
tools. 500 w. Am Mach—Jan. 21, 1904 
No. 60311. 


Saving Methods. 


The Saving Methods for the Machine 
Shop. Frank F. Kleinhans. Describes 
a fixture for milling tool post wedges, the 
finishing up work from the screw ma- 


chine; and a fixture for milling square 
head screws. Ill. 1400 w. Ir Trd Rev— 
Jan 7, 1904. No. 60087. 
Sheet Metal. 
Manufacturing Sheet Metal Shovel 
Handle. W. W. Patterson. Illustrated 


description of a difficult piece of work 
1000 w. Am Mach—Dec. 31, 1903. No 
60002. 

Steam Turbine Discs. 

The Design of Steam Turbine Discs. 
Frank Foster. A mathematical method 
for designing a wheel or disc capable of 
a very high speed of rotation. 1200 w. 
Engr, Lond—Jan. 8, 1904. No. 60304 A 


MATERIALS OF CONSTRUCTION. 
Alloys. 


Aluminum Bronze for Small Work. 
Walter J. May. Suggestions for making 


alloys that will give good results. 1000 w. 
Prac Engr—Jan. 1, 1904. No. 60106 A. 
Iron and Steel Alloys. R. A. Hadfield 


On the effect of various elements upon 
iron. 5200 w. Iron and Steel Met—Jan., 
1904. No. 60347 D. 

Cast Iron. 


A Problem in the Metallurgy of Cast 
Iron. Dr. Richard Moldenke. How to 
overcome the dissolved oxide of iron 
found in the pig and scrap is discussed, 
and other difficulties. 1200 w. Ir and 
Steel Met—Jan., 1904. No. 60349 D. 

Note on the Further Discussion of the 
Physics of Cast-Iron. William R. Web- 
ster. A list of the contributions to the 
Transactions bearing on this subject. since 
1895. 600 w. Trans Am Inst of Min 
Engrs—Feb., 1904. No. 60514. 

The Molecular Mobility of Cast Iron. 
Describes investigations made by Mr. 
Alexander E. Outerbridge on cast and 
wrought iron subject to reneated heating 
and cooling. 4000 w. III. Engng—Jan. 
8, 1904. No. 60300 A. 

Physical Structure. 
The Physical Structure of Metals and 


See pace rz. 
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Alloys. J. J. Kessler, Jr. A brief illus- 
trated study. 1500 w. Jour Assn of 
Engng Socs—Dec., 1903. No. 60343 C. 


Steel. 

Sixth Report to the Alloys Research 
Committee on the Heat Treatment of 
Steel. Sir William C. Roberts-Austen 
and Prof. William Gowland. 39 plates. 
28 tables. 26800 w. Inst of Mech Engrs 
—Jan. 15, 1904. No. 60392 D. 

Testing. 

The Efforts Develoned in Drop Testing 
Nicked Bars (Sur les Efforts Développés 
dans le Choc d’Eprovettes Entaillées). A. 
Pérot. Describing a device which draws 
automatic records of the forces exerted by 
a drop upon a test specimen. 800 w. 
Comptes Rendus—Dec. 14, 10903. No. 
60412 D. 

Tool Steels. 

American Tests of Rapid Cutting Tool 
Steels. A report of tests made by the 
Lodge & Shipley Machine Tool Co. of 
Cincinnati, O. 2400 w. Ir Age—Dec. 31, 
1903. No. 59997. 

Wrought Iron. 

Structural Changes in Wrought Iron. 
H. Stillman. Relates only to manufac- 
tured, rolled, or what is commercially 
known as fibrous wrought iron, giving re- 
ports of tests and results. Discussion. 
Ills. 10500 w. Pro Pacific Ry Club— 
Nov. 21, 1903. No. 59953 C. ; 


MEASUREMENT. 
Air Friction. 

Preliminary Experiments on Air Fric- 
tion. W. Odell. Read at Southport, be- 
fore the British Assn. Gives an account of 
attempts to measure the power required 
to keep a plane circular disc rotating. 
5000 w. Engng—Jan. 1, 1904. No. 60- 
214 A. 

Dynamometric Fan. 

The Renard Dynamometric Fan for 
Measuring the Power of Gasoline Motors. 
Translated from L’Automobile, with an 
excerpt from the Horseless Age. Illus- 
trated detailed description. 2800 w. Sci 
Am Sup—Dec. 26, 1903. No. 590947. 

Heat Gauge. 

The Morse Heat Gauge. Report of the 
Committee on Science and the Arts on the 
invention of Everett F. Morse. Ill. 1400 
w. Jour Fr Inst—Jan., 1904. No. 60- 
334 D. 

Screw Threads. 

A Microscope for Measuring Screw 
Threads. Illustrated description of in- 
strument. 700 w. Am Mach—Jan. 21, 
1904. No. 60313. 

External Thread Diameters. 
Joseph M. Stabel. Describes a method of 


thread measurement by means of wires 
and micrometers, giving tables. 1600 w. 
Mach, N. Y.—Jan, 1904. No. 60057 C. 


POWER AND TRANSMISSION. 
Air Compressor. 

Tests of the Késter Air Compressor 
(Mitteilungen tiber Versuche an einem 
Luft Kompressor mit Késtersteuerung). 
H. Terbeck. Tests of a compressor with 


mechanically operated valves, with indi-’ 


cator diagrams showing the valve action 
and efficiency. 5000 w. I plate. Gliick- 
auf—Jan. 2, 1904. No. 60467 D. 


Apartment Houses. 

The Power Plant and Mechanical 
Equipment of Apartment Houses. P. R. 
Moses. An account of the heating, light- 
ing, refrigerating and general power and 
mechanical equipment of the large apart- 
ment house in America. 5000 w. Engi- 
neering Magazine—Feb., 1904. No. 

472 B. 
Color Works. 

The Machinery Plant of the New Lever- 
kusen Color Works (Die Maschinenein- 
richtung des Neuen Werkes Leverkusen 
der Farbenfabriken vorm. Friedrich Bay- 
er & Co. in Elberfeld). Describing espe- 
cially the pumping machinery and the 
power plant. 4000 w. 2 plates. Zeitsch 
d Ver Deutscher Ing—Jan. 2, 1904. No. 
60416 D. 

Conveyors. 

Conveyors and Ore Handling Appli- 
ances of the Iron Works at Elba (Trans- 
porteur Aerien et Grues de Déchargement 
de l’Usine Métallurgique d’Elba). E. 
Boucher. Illustrating the conveyors used 
on the docks at Elba for handling ore and 
coal. 1800 w. 1 plate. Génie Civil—Jan. 
9, 1904. No. 60407 D. 

Conveyors in Modern British Power 
Houses. Arch, J. S. B. Little. Describes 
improved methods of transporting mate- 
rials in large power houses. IIl. 2000 w. 
St Ry Jour—Jan. 2, 1904. No. 60019 C. 

Fuel Handling Machinery. Philip Daw- 
son. An illustrated detailed description of 
machines and apparatus for mechanical 
handling. 4600 w. Trac & Trans—Jan., 
1904. Serial. 1st part. No. 60295 E. 

Modern Hoisting and Conveying Appa- 
ratus for Workshops (Moderne Hebe und 
Transportvorrichtungen fiir Hiitten- 
werke). H. Rupprecht. A _ review of 
modern cranes, cableways, bucket convey- 
ors, etc., as applied to manufacturing es- 
tablishments. Serial, Part I. 1000 w. 
Oesterr Zeitschr f Berg u Hiittenwesen— 
Jan. 2, 1904. No. 60465 D. 

Haulage. 

Cable Haulage for Transporting Marl to 

the Mills of the Bronson Portland Cement 


We supply copies of these articles. See page 1037. 


: 


Co. Illustrated description of a haulage 
plant which works successfully from marl 
beds to mills, located at Bronson, Mich. 
1500 w.- Eng News—Jan. 21, 1904. No. 
60318. 
Speeds. 
The Design of Cones, Gears, &c., 
for Machine Tools. Owen. Shows 
how to give speeds in geometrical progres- 
sion. Gives or calculations, ex- 
plaining its use. w. Mech Engr— 
Jan. 9, 1904. No. Pwd A. 


SPECIAL MOTORS. 
Alcohol. 


Mechanical and Commercial Aspects of 
the Alcohol Motor. Henri Dupays. With 
numerous illustrations showing the use of 
alcohol in internal-combustion motors, and 
data and results of tests. 3500 w. En- 
gineering Magazine—Feb., 1904. No. 
60475 B 


Combustion Motors. 


Lines of Progress in the Efficiency of 
the Combustion Motor. E. C. Warren. A 
discussion of the practicability of the con- 
stant pressure generator, and its applica- 
bility for driving rotary and other motors. 
3500 w.- Engineering Magazine—Feb., 
1904. No. 60477 B. 

Gas Engines. 


The Gas Engine Situation in Europe. 
G. L. Carden. Brief descriptions of some 
of the high-power gas engines being made 
in Germany. Ill. 1500 w. Am Elect’n— 
Jan., 1904. No. 60106 

The Oechelhauser Gas Motor. A. Bor- 
sig. An illustrated detailed description of 
W. von Oechelhauser’s two-stroke cycle 
motor. 1100 w. Am Elect’n—Jan., 1904. 
No. 60107. 

The Vogt Gas-Engine. Herbert A. 
Humphrey. Illustrated description of a 
design of Adolf Vogt, and its working. 


4200 w. Engng—Jan. 8, 1004. No. 
60207 A, 
Gasoline Motor. 
Design for a Gasoline Motor. J. C. 


Brocksmith. Drawings and description of 
a high-speed enclosed crank-case type, 
used in automobile work and also for sta- 


tionary purposes. 2000 w. Am Elect’n— 
Jan., 1904. No. 60110. 
Gas Power. 


Blast Furnace Gas as a Source of 
Power. An account, with illustrations, of 
the system developed by B. H. Thwaite, 
with letters in regard to reliability of the 


apparatus. 3000 w. Power—Jan., 1904. 
No Cc. 
Internal Combustion. 

A Compression Combustion Motor 


(Moteur 4 Combustion par Compression). 


We supply copies of these articles. 
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M. Cannevel. Describing a design for a 
gas or petroleum engine with compression 
ignition. 800 w. oes Rendus—Dec. 
14, 1903. No. 60411 D 

American Internal Combustion Engines. ° 
An illustrated review of American gas and 
oil engine design. 12500 w. Am Elect’n— 
Jan., 1904. No. 60109. 


STEAM ENGINEERING. 
Boilers. 

The Formula Used in Rules for the In- 
spection of Steam Boilers in British Co- 
lumbia. J. A. Crawford. A criticism of 
the formulz in these rules, pointing out in- 
accuracies. 1500 w. B C Min Rec—Jan., 
1904. No. 60218 B. 

The Inspection and Care of Steam Boil- 
ers. The first of a series of articles deal- 
ing with boiler inspector’s work, defects, 
conditions of working, piping, &c., &c. 
2200 w. Mech Engr—Jan. 2, 1904. Serial. 


Ist part. No. 60123 A. 
Condensers. 
Central Condensing Systems. Louis R. 
Alberger. An illustrated detailed descrip- 


tion of this system. 2200 w. 
7, 1904. No. 60043. 

The Condenser Plant at Glasgow Elec- 
tric Power Station. Illustrated descrip- 
tion. 1000 w. Power—Jan., 1904. No. 


Ir Age—Jan. 


Tubing a Condenser. Joseph G. Horner. 
Illustrates and describes a method of tub- 
ing a surface condenser made for a small 
horizontal engine. 600 w. Am Mach— 
Dec. 31, 1903. No. 60000. 


Engines. 


When an Engine Becomes a Pump. W. 
H. Wakeman.. Describes conditions that 
make this possible. 1600 w. Elec, N. Y— 
Jan. 6, 1904. No. 60038. 


Heat Transference. 


Heat Transference Through Boiler- 
Plates. From Zeitschrift des Vereins 
Deutscher Ingenieure. An account of re- 
searches, giving diagrams. 2000 w. Engng 
—Jan. 1, 1904. No. A. 


Large Units. 


Problems in the Designing of Large 
Steam Units. Discusses modern methods 
and the enormous units in engines and tur- 
bines, considering especially boilers and 
superheaters and their limitations. 1800 
w. Ir Age—Jan. 7, 1904. No. 60044. 


Mechanical Stokers. 


The Failure of Mechanical Stokers in 
India. Information from the report of 
Mr. Frederick Groves, as to the causes of 
the failure of types used in India. 1100 w. 
Engr, Lond—Jan. 1, 1904. No. 60133 A. 


Oil Burning. 


Oil Burning Utilities and Futilities. 


See page 1037. 
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Amanda T. Jones. Reviews the tables of 
the Naval Bureau’s Liquid Fuel Board, 
and gives the writer’s conclusions. 2600 
w. Engr, U S A—Jan. 15, 1904. No. 
60269 C. 


Smoke Prevention. 

Smoke Prevention by Admission of Air 
Above the Fire (Rauchvermeidung durch 
Zuftthrung von Luft ueber dem Feuer). A. 
Dosch. With illustration of a form of 
grate adapted to admit heated air to aid 
in the combustion of the gases. 2500 w. 
Zeitschr d Oesterr Ing u Arch Ver—Jan. 


1, 1904. No. 60426 D 
Steam Turbines. 
High Power Westinghouse-Parsons 


Steam Turbines. Illustrated description 
of a 5000-kilowatt turbo-generating unit 
of extreme compactness. 2000 w. Eng 
Rec.—Jan. 2 1904. No. 60064. 


Superheating. 

Comparative Experiments with Saturat- 
ed and Moderately Superheated Steam in 
Locomotives (Vergleichende Versuche 
mit Gesattigtem und Massig Ueberhitztem 
Dampf au Lokomotiven). H. Strahl. 
Data and results of tests on the Prussian 
State Railways, showing fuel economies of 
10 to 12 per cent. by superheating. 5000 w. 
Zeitschr d Ver Deutscher Ing—Jan. 2, 
1904. No. 60418 D 

Superheated Steam. F. J. Rowan. Dis- 
cussion of this paper. Ill. 4700 w. Trans 
Inst of Engrs & Shipbuilders—Nov. 24, 
1903. No. 59949 D 

Superheated Steam for Steam Engines. 
Bryan Donkin. An illustrated article con- 
sidering a number of types of superheaters 
and giving facts in regard to the Schmidt 
system. 2400 w. Cassier’s Mag—Jan,, 
1904. No. 60275 B. 

The Specific Heat of Superheated Steam 
(Ueber die Spezifischen Warmen des 
Ueberhitzten Wasserdampfes). Dr. Wey- 
rauch. An exhaustive examination of the 
relation of the specific heat of steam to 
temperature and pressure, with formulas 
and tables for its determination. Two ar- 
ticles. 5000 w. Zeitschr d Ver Deutschr 
Ing—Jan. 2, 9, 1904. No. 60419 each D. 

The Total Heat of Superheated Steam 
(Die Erzeugungswarme des Ueberhitzten 
Wasserdampfes). Dr. A. Griessmann. An 
experimental study of the properties of 
superheated steam, with especial reference 
to the specific heat at various tempera- 
tures. Two articles. 7500 w. Zeitschr d 
Ver Deutscher Ing—Dec. 19, 26, 1903. No. 
60415 each D. 

The Use of Superheated Steam. Prof. 
Storm Bull. Reviews the history of its 
use, and describes the arrangements of 
superheater, with respect to the boiler, the 
difficulties, with tests of engines under 
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superheated steam, various types, &c. Gen- 
eral discussion. 10500 w. Jour W Soc of 
Engrs—Dec., 1903. No. 60342 D. 


Valve Gears. 


Gear, London and North- 
Western Railway. Illustrated description, 
with diagrams, of Whale’s valve gear. 500 
w. Engr, Lond—Jan. 8, 1904; No. 60303 A. 

Improvements in Valve-Gears. John 
Riekie. Discussion of this paper. 2700 w. 
Trans Inst of Engrs and Shipbuilders— 
Nov. 24, 1903. No. 59050 D. 


Duplex Valve 


Valves. 


Suyden’s Combined Stop and Isolating 
Valve. Illustrates and describes a valve 
which closes automatically in both direc- 


tions in case of accident. 1200 w. Engng 
—Jan 1, 1904. No. 60213 A. 
Reducing Valves. R. T. Strohm. Gives 


illustrated description of the construction 
and operation of three different types of 
reducing valves. 1800 w. Am Elect’n— 
Jan., 1904. No. 60113. 


Water-Softeners. 

An inquiry into the Working of Various 
Water-Softeners. C. E. Stromeyer and W. 
B. Baron. Explains the behavior of vari- 
ous impurities, the difficulties to be over- 
come, and gives illustrated descriptions of 
many water-softeners, showing the suit- 
ability of the various types for special pur- 
poses. 16200 w. Inst of Mech Engrs— 
Dec. 18, 1903. No. 59948 D 


MISCELLANY. 
Aeronautics. 

Recent Progress in the Construction of 
Air Ships (Die Neueren Versuche iiber die 
Fortbewegung von Luftschiffen). Col. 
Buchholtz. With special reference to the 
recent dirigible balloons of Santos-Du- 
mont. Severo, Bradsky and Lebaudy. 3000 
w. Glasers Annalen—Jan. 15, 1904. No. 

55 D. 

The Barton 150 Horse-power Airship’s 
Forthcoming Trial. Illustrates and de- 
scribes novel features of the improved air- 
ships. 1800 w. Sci Am—Jan. 1904. 
No. 60247. 

The Possibility of Sustaining a Flying 
Machine in the Air (Sur la Possibilité de 
Soutenur en Air un Appareil Volant). 
Ch. Renard. A discussion of the practica- 
bility of using screw propellers to lift a 
machine in the air, using motors of existing 
weight and power. 1000 w. Comptes Ren- 
dus—Nov. 23, 1903. No. 60409 D 

The Properties of Self-Supporting Pro- 
pellers (Sur la Qualité des Hélices Susten- 
tatrices). Ch. Renard. A discussion of 
the design and proportions of screw pro- 
pellers of aerial support and propulsion. 
1200 w. Comptes Rendus—Dec. 7, 1903. 
No. 60410 D 


See page 104s. 
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The Dirigible Balloon “Ville de Paris” 
(Le Dirigeable “La Ville de Paris”). Col. 
G. Espitallier. A description of the large 
dirigible balloon recently built for M. 
Deutsch in Paris by Ms Victor Tatin. The 
gas bag is 58 metres long and 8.20 metres 
diameter, and the motor is of 63 horse- 


power. 1800 w. Génie Civil—Dec. 26, 
1903. No. 60404 D. 
Heating. - 


A New System of Hot-Water Heating. 
Illustrates and describes a quick circulat- 
ing hot-water heating system having new 
and interesting features; developed by a 
firm in Vienna, Austria. 2300 w. Met 
Work—Jan. 2, 1904. No. 60013. 

Low Pressure Hot Water Heating on 
the Reck Circulator System. C. I. Haden. 
Read in London, at meeting of the Inst. of 
Heat. and Ven. Engrs. An illustrated de- 
scription of the apparatus of a system 
largely used on the Continent. 5400 w. 
Dom Engng—Dec. 25, 1903. No. 59932 C. 

The Battery System of Warm Air Heat- 
ing. C. E. Oldacre. Read at N. Y. meet- 
ing of Am. Soc. of Heat. and Ven. Engrs. 
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Illustrated description of an installation in 
a suburban house. 2500 w. Met Work— 
Jan. 23, 1904. No. 60350. . 
Mechanical Plant. 
Ventilation and Heating in the Penob- 
scot County Court House, Bangor, Maine. 
Explains the requirements and the scheme 


adopted. Ill. 1800 w. Eng, Rec—Jan 2, 
1904. No. 60065. 
Moisture. 


The Necessity of Moisture in Heated 


Houses. R. C. Carpenter. Read at N. Y. 
meeting of Am. Soc. of Heat. and Ven. 
Engrs. On the effects of dry air and means 


of maintaining a constant degree of hu- 
midity. 2500 vw. Met Work—Jan. 23, 1904. 
No. 60351. 

Temperature. 


The Temperature of Flames (Sur la 
Temperature des Flammes). Ch. Fery. 
Giving the results of recent determinations 
of the temperatures of flames of illuminat- 
ing gas, in various fumers, hydrogen, acety- 
lene, etc., by a new spectroscopic method. 


1500 w. Comptes Rendus—Nov. 30, 1903. 
No. 60408 D. 


COAL AND COKE. 


Coal Trade. 
See Industrial Economy. 
Collieries. 

The Mechanical Engineering of Col- 
lieries. T. Campbell Futers. The present 
article is introductory to a discussion of 
the mechanical engineering of modern 
mines, with all the recent improvements, 


and also of the yet unsolved problems. 


1000 w. Col Guard—Jan. 1, 1904. Serial. 
Ist part. No. 60127 A. 
Colorado. 


The Book Cliff Coal Mines. 


thur Lakes. 


Prof. Ar- 
Illustrated description of coal 
seams near Grand Junction, Colorado, 
which exhibit interesting peculiarities 
in their locations and formations. 2590 w. 
Mines & Min—Jan., 1904. No. 
The Development of a New Coal Field 
in Colorado. L. B. Merriam. Describes 
coal development work at Tercio, Cuatro, 
and vicinity. 7000 w. Jour W Soc of 
Engrs—Dec., 1903. No. 60339 D. 

The Yampa Coal Fields. Prof. Arthur 
Lakes. An illustrated description of the 
anthracite, bituminous and lignite field 
traversed by the Moffat road in Routt 
County, Colorado. 1800 w. Mines & Min 
—Jan., 1904. No. 60004 C 

Coke Trade. 
See Industrial Economy. 


We supply copies of these articles. 


Peat. 


Peat as an Article of Fuel. Extracts 
from a paper. by J. Campbell Morrison, 
read before the Robert Fulton Assn., of the 
Nat. Assn of Engrs. Gives information of 
interest and describes the three most suc- 
cessful systems of making peat briquettes. 
2500 w. Am. Archt—Dec. 26, 1903. No. 
59937. 

Review. 


Coal in 1903. Samuel Sanford. Reviews 
the developments of the principal coal 
fields of the world during the last year. 
Also brief reports from various districts 
in the United States. 8500 w. Eng & Min 
Jour-——Jan. 7, 1904. No. 60164. 

Washing. 


Coal Screening and Washing Plant at 
a German Colliery. Illustrated detailed 
description of a plant at the Dahlbusch 
Colliery. 1600 w. Col Guard—Jan. 8, 1904, 
No. 60296 A. 
COPPER. 
Converter Process. 


Smelting Copper by the Converter Proc- 
ess (Die Kupfergewinnung mit Hilfe des 
Konverter-Prozesses). Gustav Kroupa. 
A review of the experience with the con- 
verter in copper smelting, with an examina- 
tion of the chemical reactions. Two ar- 
ticles. 4000 w. O6esterr Zeitschr f Berg u 
Hiittenwesen—Dec. 12, 19, 1903. No. 609- 
460 each D 


See page 1045. 


THE 


Copper Industry. 


See Industrial Economy. 


Deposits. 


Cananea Revisited. Robert T. Hill. De- 
scribes the geography, geology and copper 
deposits of these mountains on the Mexi- 
can border of Arizona. 8000 w. Eng and 
Min Jour—Dec. 31 1903. No. 60022. 

Copper Deposits at Clifton, Arizona. 
From Waldemar Lindgren’s contribution 
to the United States geological survey. De- 
scribes the geological features and the de- 
posits. 2500 w. Min Rept—Dec. 31, 1903. 
No. 50085. 

The Geology and Copper-Deposits of 
Bisbee, Arizona. F. L. Ransome. Ab- 
stract of an official report of a detailed 
geological study of this region. II]. 7500 
w. Trans Am Inst of Min Engrs—Feb., 
1903. No. 60508 C. 

Power Plant. 

The Power Plant of the Moctezuma 
Copper Company at Nacozari, Sonora, 
Mexico. John Langton. States the con- 
ditions to be considered in determining the 
kind of power, and gives an illustrated 
description of the power house, gas house, 
method of making gas, quality, quantity 
and records of the gas engines installed. 
7400 w. Trans Am Inst of Min Engrs— 
Oct.. 1903. No. 60507 C. 

Refining. 

A Laboratory Study of the Stages in the 
Refining of Copper. H. O. Hofman, C. K. 
Green and R. B. Yerxa. An account of 
investigations, with illustrations. 5000 w. 
Trans. Am Inst of Min Engrs—Oct., 1903. 
No. 60513 C. 

Review. 

Copper in 1903. Approximate estimates 
of production with reports from the lead- 
ing copper districts, explaining local con- 
ditions. 5500 w. Eng and Min Jour— 
Jan. 7. 1904. No. 60146. 

Smelting. 

Improvements in Cheap Copper Matting 
for British Columbia. Ronald C. Camp- 
beil-Johnston. States the conditions and 
suggests improvements in the smelting, 

nd describes a furnace designed by the 

writer. 2000 w. Min & Sci Pr—Jan. 9, 

1904. No. 

The Canadian Copper Company’s Plant 
at Copper Cliff. An illustrated description 
of a 1,000-ton smelter, stating the condi- 
tions to be met. 1500 w. Eng and Min 

our—Dec, 31, 1903. No. 60025. 


GOLD AND SILVER. 
Alaska. 
The Mining Industry in Alaska. Alfred 
H. Brooks. Reports of production and the 
activity of the various districts, giving map 


Ve supply copies of these articles. See page 1037. 
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and illustrations. 4800 w. Eng & Min 
Jour—Jan. 14, 1904. No. 60234. 


Assaying. 


Assaying and Gold Refining. Donald 
Clark. Information on the work connected 
with assaying and with special auriferous 
material. Ill. 3000 w. Aust Min Stand— 
Dee. 10, 1903. Serial. 1st part. No. 60281 B. 

The Assaying of Silver-Gold Bullion. 
H. B. Kaeding. Describes a method adopt- 
ed by the writer and found to give good 
results. 1400 w. Min & Sci Pr—Dec. 26, 
1903. No. 59906. 

British Columbia. 

British Columbia. S. S. Fowler. A re- 
view of the production of gold, silver, cop- 
per and lead during 1903, with general in- 
formation. 2500 w. Eng & Min Jour— 
Jan. 7, 1904. No. 60152. 


California. 

California. Charles G. Yale. A review 
principally of the gold and silver produc- 
tion for 1903, with general information. 
1700 w. Eng & Min Jour—Jan. 7, 1904. 
No. 601509. 

The Cuyrmaca Mountain Mining Region 
of San Diego County, California. Prof. 
Arthur Lakes. An illustrated description 
of gold mining and arrastra amalgamation 
in Southern California. 2700 w. Mines 
& Min—Jan., 1904. No. 60005 C 


Colorado. 

Colorado. Forbes Rickard. A _ review 
of mining conditions during 1903, showing 
a falling off in the output, due to labor 
troubles. Reports of various districts are 
given in detail. 3500 w. Eng & Min Jour 
—Jan 7, 1904. No. 60160. 

Cyanidation. 

Cyanidation in the United States. Chas. 
H. Fulton. Reviews improvements intro- 
duced during 1903 which are being tested 
at various mills. 3500 w. Eng & Min 
Jour.—Jan. 7, 1904. No. 60157. 

Testing Ores for Cyanide Treatment. R. 
Stuart Browne. Remarks on the value of 
laboratory work and on the tests for cya- 
nide treatment. 1800 w. Min & Sci Pr— 
Jan. 2, 1904. Serial. 1st part. No. 60168. 

Dredging. 

Gold Dredging. F. Winter Taylor. De- 
scribes the methods used, types of dredges, 
&c. Ill. 2000 w. Eng & Min Jour—Jan. 
14, 1904. No. 60237. 

Idaho. 

The Mining and Industrial Development 
of Central Idaho. Brief reports of the 
various mining properties, showing prog- 
ress. 1000 w. Min Rept—Dec. 24, 1903. 
No. 59934. 

Mexico. 
The Mines of Santa Eulalia, Mexico. 


P. B. Aiken. Brief notes on the geology, 

history and character of the ore in these 

silver mines. 1200 w. III. 

Pr—Dec. 19, 1903. No. 59035. 
Milling. 

Milling of Silver Ores at Pachuca. 
Henry F. Collins. Abstract from paper 
on “Amalgamation and Other Wet Proc- 
esses for Silver Ores in Mexico,” read be- 
fore the Inst. of Min. and Met., London. 
Describes the processes of treatment em- 
ployed. 3500 w. Eng & Min Jour—Dec. 
31, 1903. No. 60024. 

Nevada. 


Ore Deposits of Tonopah, Nevada. 
Spurr. Taken from report of U. S. Geol. 
Survey. Describes the character of the 
silver sulphide ores and the deposits. 1600 
w. Min Rept—Jan. 7, 1904. No. 60165. 

Precipitation. 


A Development in Electrolytic Precipi- 
tation of Gold and Silver from Cyanide 
Solutions. E. M. Hamilton. Describes 
modifications in the Siemens-Halske proc- 
ess which have been developed by Charles 
Butters & Co., Ltd., in Mexico and the 
United States. 7o0oo w. Jour Chem, Met 
& Min Soc of S. Africa—Nov., 1903. No. 
60287 E. . 

Production. 


Production of Gold and Silver in the 
United States. T. A. Rickard. Tabulated 
statement of production and distribution 
with general review. 1000 w. Eng & Min 
Jour—Jan. 7, 1904. No. 60144. 

The Gold and Silver Production of the 
World. T. A. Rickard. Reports the yield 
of the principal regions, reviewing condi- 
tions. 1500 w. Eng & Min Jour—Jan. 7, 
1904. No. 60145. 

South Africa. 


The Transvaal. W. Fischer Wilkinson. 
Reports a steady expansion during 1903, 
giving tables showing the production and 
general information. 2500 w. Eng & Min 
Jour—Jan. 7, 1904. No. 60153. 

United States. 


Mining in the Southwest. William P. 
Blake. A brief review of mining develop- 
ment in Arizona, Nevada and Southern 
California, restricted to the precious metals 
and other ordinary metals with the excep- 
tion of copper. 2400 w. Eng & Min Jour 
Jan. 7, 1904. No. 60158. 

Western Australia. 


Mining in Western Australia. A G. 
Charleton. A report of steady progress 
during 1903, with important deep level de- 
velopments and discoveries. 2700 w. Eng 
& Min Jour—Jan. 7, 1904. No. 60154. 

Metallurgical Progress in Western Aus- 
tralia. Alfred James. Reports a reduction 
of 25 per cent. in treatment costs at some 
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of the mines, giving details; the success 
of the combination process, and general de- 


tails. 1800 w. Eng & Min Jour—Jan 7, 
1904. No. 60155. 
Witwatersrand. 


Mine Labor and Costs on the Witwaters- 
rand. T. Lane Carter. Shows how reduc- 
tion in cost of working these gold mines 
has been effected, and the conditions of 
native and white labor. 1000 w. Eng & 
Min Jour—Dec. 31, 1903. No. 60023. 

Observations on the Metallurgical Prac- 
tice of the Witwatersrand. Discussion of 
paper by Harry S. Denny. 11500 w. Jour 
Chem, Met & Min Soc of S. Africa—Nov., 
1903. No. 60286 E. 


IRON AND STEEL. 
Billet Mill. 


The Clairton Twenty-eight Inch Three- 
High Steel Billet Mill. Illustrates and de- 
scribes a billet mill with improved hous- 
ings, hydraulic lifting tables and electrical- 
ly-driven rollers. 1000 w. Eng Rec—Jan. 
2, 1904. No. 60059. 

Blast Furnaces. 

The Platz Method of Calculating Fur- 
nace Burdens. J. B. Nau. An explanation 
of the method of B. Platz, based on ob- 
servations extending over several years. 
3300 w. Ir Age—Jan. 28, 1904: No. 60504. 

Charcoal Iron. 

A New Charcoal Retort Plant. Ernst 
A. Sjéstedt. Illustrates and describes the 
plant of the Algoma Steel Co., at Sault Ste. 


Marie, Ont. 2000 w. Ir Age—Jan. 28, 
1904. No. 60505. 
Converters. 
Side Blow Converters. N. Lilienherg. 


Read before the Philadelphia Found. Assn. 
Discusses the advantages and disa ivan- 


tages, the construction, operation. &c. 
6400 w. Ir Age—Jan. 14, 1904. No. 69224. 
Electric Smelting. 

See Electrical Engineering, Electro- 
chemistry. 
Fuels. 


By-Product Oven Gas and Tar as Fuels 
for the Open-Hearth Furnace. David Bak- 
er. Gives the experience at the works of 
the Dominion Iron & Steel Co., Sydney, 
Cape Breton. 1200 w. Ir & Steel Met— 
Jan., 1904. No. 60348 D. 

Iron Industry. 
See Industrial Economy. 
Lake Superior. 


The Lake Superior Iron Region. Report 
of production during the past year, with 
general information of exploration work, 
systems of mining, and related matters. 
3000 w. Eng & Min Jour—Jan. 14, 1904. 
No. 60228. 


See page 1037. 
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Development. 


Rails. 


The Manufacture of Iron and Steel Rails 
in Western Pe sylvania. James 
Swank. Extraci. irom an article in the 
Penn. Mag. of Hist. & Biog. A review of 
the early history of rail manufacture. 2000 
w. Ir Age—Jan. 21, 1904. No. 60309. 


Steel Industry. 
See Industrial Economy. 


Steel Plant. 

The Largest Steel Plant in the World. 
An illustrated detailed description of the 
great undertaking of the Lackawanna Steel 
Company, at Buffalo, N. Y. 12800 w. Ir 
Age—Jan. 7, 1904. No. 60048. 

The New Plant of the Lackawanna Steel 
Company, at South Buffalo. An illustrated 
detailed description of this mammoth plant, 
noting the novel features in construction 
and equipment. 12300 w. Ir Trd Rev— 
Dec. 31, 1903. No. 59990. 

See Also Mechanical Engineering, Ma- 
terials. 


MINING. 
Accidents. 
Fatal Accidents in Metal Mining in the 
United States. Frederick L. Hoffman. 
Gives information concerning the number 


of accidents in different years, discussing 
the causes so far as ascertained. 1800 w. 
Eng & Min Jour—Jan. 14, 1904. Serial. 
Ist part. No. 60235. 
Alaska. 
Mining Opportunities in Alaska. Jno. 
D. McGillivray. Information concerning 


the climate and conditions affecting min- 
ing and transport, the returns for 1903, and 
facts of interest. 1800 w. Min & Sci Pr— 
Jan. 9, 1904. No. 60265. 

Alluvial Mining. 

Deep Alluvial Mining. D. H. Browne. 
An illustrated article giving practical hints 
and descriptions of methods which have 
been employed in the mines of New South 
Wales, Australia. 3800 w. Mines & Min— 
Jan., 1904. No. 60006 C 

Appliances. 

Improved Mining Appliances in Belgian 
Collieries. A Marcette, in Annales des 
Mines de Belgique. An illustrated article 
considering method of deepening a pit 
from below, movable stage for lining a 
shaft, mono-rail haulage, &c. 1800 w. Col 
Guard—Dec. 24, 1903. No. 60119 A. 

Australia. 

The Eastern 
Danvers Power 
from Queens): land, 
South Australia, and 


States of Australia. F. 
A report of the output 
va w South Wales, 


Tasmania, with in- 


formetion of conditions during 1903. 3300 
w. Eng & Min Jour—Jan. 7, 1904. No. 
60156 

We supply 


opies of these articles. 


Development and Operation of a Mine. 
W. H. Storms. An illustrated article dis- 
cussing economic methods to meet certain 
conditions, and the magnitude of recent 
mining operations. 1600 w. Min & Sci 
Pr—Dec. 26, 1903. Serial. 1st part. No. 


59995. 


Electric Power. 


See Electrical Engineering. Power Ap- 


plications. 


Explosion. 


Explosion in Compressed Air Pipes at 
Aberberg Colliery, Monmouthshire. R. 
Jordan. An account of this explosion and 
the damage, discussing the cause, and the 


precautions to ayoid explosions. 2500 w. 
Ir & Coal Trds Rev—Jan. 8, 1904. No. 
60307 A. 

Explosives. 


Experimental Galleries for Testing Ex- 
plosives in Germany and Belgium. Brief 
description with illustrations of the instal- 
lations at Gelsenkirchen, and at Frauseries, 
near Mons, constructed for testing safety 
lamps and explosives. 1100 w. Col Guard 
—Jan. 15, 1904. No. 60393 A. 

Improvements in Explosives and Igniters 
(Neuerungen 1m Spreng und Ziimdmittel- 
wesen). Describing recent methods of in- 
creasing safety in handling high explosives. 
1200 w. Gliickauf—Jan. 16, 1904. No. 
60470 D. 

The Progress of the Technology of Ex- 
plosives since the Development of Organic 
Chemistry (Der FVortschritt der Spreug- 
technik seit der Entwickelung der Organ- 
ischen Chemie). Prof. W. Will. Abstract 
of an address before the Deutsche Chem- 
ische Gesellschaft, giving a review of mod- 
ern explosives. 1100 w. Zeitschr f Elek- 


trochemie—Jan. 1 1904. No. 60450 G. 
Landslip. 
The Landslip in the Hansa Mine, near 


Dortmund (Die Gebirgsschiebung in den 
Beiden Schichten der Zeche Hansa bei 
Dortmund). Hl. Dill. An account of the 
deformation in two deep shafts by the 
action of an underground landslip. 2500 w. 
Gliickauf—Dec. 26, 1903. No. 60466 D. 
Mexico. 

Mining in Mexico. Jas. W. Malcolmson. 
A review of the development during the 
last year. 3200 w. Eng & Min Jour—Jan. 
7, 1904. No. 60150. 

Mine Power. 

The Power Plant of the Wilezek Mines 
(Uebereinige Petriebseinrichtungen beim 
Graflich Wilezekschen Bergbau). J. Mau- 
erhofer. Describing the hauling and wind- 
ing machinery, also the automatic opera- 
tion of the doors controlling the ventila- 
tion, ete. 2000 w. 1 plate. Oecsterr Zeit- 


See page 1045. 
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MINING AND 


schr f Berg u Hiittenwesen—Jan. 9, 


No. 60465 D. 
Mining. 

The Mining of Non-Metallic Minerals. 
Bennett H. Brough. The first of a series 
of lectures. The present number deals 
with combustible minerals, the coals and 
bitumens. II]. 6400 w. Jour Soc. of Arts 
—Dec. 25, 1903. Serial. ist part. No. 
60040 A. 

Montana. 

Montana. William A. Akers. 
of the mining industry during 1903. 
w. Eng & Min Jour—Jan. 7, 1904. 
60161. 

New Territory. 

The Outlook for Mining in the New 
Territory Opened Up by the San Pedro, 
Los Angeles & Salt Lake Railroad. M. S. 
Duffield. A report of information gained 
during an eight months’ trip through the 
proposed route. 2000 w. Eng & Min 
Jour—Jan 21, 1904. Serial. 1st part. No. 
60363. 

Ontario. 

Ontario. Thomas W. Gibson. A review 
of the progress of the mining industry dur- 
ing 1903. 1800 w. Eng & Min Jour—Jan. 
7, 1904. No. 60151. 

Ore Deposits. 

The Brown Iron Ore Deposits of the 
Kisel District in the Ural (Ueber die 

srauneisensteinlagerstatten Berg- 
revieres von Kisel im Ural). L. Mrazec 
and L. Dupare. A geological account of 
important iron ore deposits in the vicinity 
of Soltkamsk, in the Government of Perm, 
Russia. Two articles. 4500 w. O6cesterr 
Zeitschr f Berg u Hiittenwesen—Dec. 19, 
26, 1903. No. 60462 each D. 

Theories of Ore Deposition Historically 
Considered. S. F. Emmons. Presidential 
address before the Geological Society of 
America. A review of the theories ad- 

vanced to explain “ occurrence and origin 
of ores. 3000 w. Eng & Min Jour—Jan. 
21, 1904. No. 60365. 
Production. 

Metal and Minera! Production of the 
United States in 1903. Tabulated estimates 
and statistics of the year’s production. 
2500 w. Eng & Min Jour—Jan. 7, 1904. 
No. 60143. 

Safety. 

Safety Devices for Inclined Planes (Ap- 
pareils de Sécurité pour Plans Inclinés). 
H. Schmerber. Describing various forms 
of locks, brakes and automatic safety 
catches used in the mines of Austria. Two 
articles. 3500 w. Génie Civil—Dec. 26, 
1903; Jan. 2, 1904. No. 60403 each D. 

Sand Removal. 
Methods of Removing Sand at the Wil- 


1904. 


A review 
2000 
No. 


We supply copies of these articles. 
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cezek Mines in Polnisch-Ostrau ( Mitteilun- 
gen aus der Praxis des Schlammversatzver- 
fahrens auf dem Graflich Wilczekschen 
Dreifaltigkeitschachte in  Polnisch-Os- 
trau). J. Mauerhofer. Describing the 
method of removing the sand without 
choking the pipes. 2000 w. 1 plate. Oes- 
terr Zeitschr f Berg u Huttenwesen—Jan. 
2, 1904. No. 60464 D. 

Shaft Fittings. 

Iron Shaft Fittings with Cage Guides 
on One Side. F. Schulte in Gliickauf. Il- 
lustrated description of fittings in use in 
several pits in the Dortmund district. 800 
w. Col Guard—Jan. 15, 1904. No. 60394 A. 


Shaft Sinking. 

The Deepening of the Shafts of the Win- 
tershall Mine, near Heringen (Das Abten- 
fen des Schachtes der Gewerkschaft Win- 
tershall bei Heringen an der Werra). H. 
Klose. Describing the use of the Tomson 
hoisting method for deepening shaits 
through water-bearing strata. 2000 w. 
Gliickauf—Jan. 9, 1904. No. 60468 D. 


Sulphides. 

The Delprat or Salt-Cake Process for 
Mixed Sulphides. Donald Clark. Ex- 
plains several processes for the recovery 
of sulphides from their ores. 800 w. Eng 
& Min Jour—Jan. 21, 1904. No. 60366. 

Tombstone. 

Tombstone and Its Mines. William P. 
Blake. Notes on recent developments in 
the Tombstone District, Arizona. 900 w. 
Trans Am Inst of Min Engrs—Oct., 1903. 
No, 60511. 

Transport. 

Underground Handling and Transport 
of Ore. Charles B. Saner and George Car- 
ter. Considers the conveying of the broken 
ore to levels, and transport of ore to shaft- 
loading stations. Chiefly in reference to 
the Rand. 5000 w. Jour Chem, Met & 
Min Soc of S. Africa—Nov., 1903. No. 
60285 E. 


Utah. 


Utah. An account of the 


Jas. W. Neill. ) 
mining progress during 1903, with reports 


of various camps. Ill. 2200 w. Eng & 
Min Jour—Jan. 7, 1904. No. 60162. 
Valuation. 

The Valuation of a Well-Developed 
Mine. A. W. Warwick. Discusses meth- 
ods and gives formulz for calculating val- 
ues. 2800 w. Min Rept—Dec. 31, 1903. 
No. 59986. 

Water-Hoisting. 

Water-Hoisting in the Pennsylvania An- 
thracite Region. R. V. Norris. A discus- 
sion of this paper at Albany meeting. 1200 
w. Trans. Am Inst of Min Engrs—Feb., 
1903. No. 60500. 


See page 1045. 
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Asphalt. 

The Asphalt Deposits of San Valen- 
tino in Italy (Die Asphalt grauben von 
San Valentino in Italien). An account of 
the working of these important deposits 
in the Abruzzi, Italy. 1500 w. O6esterr 
Zeitschr f Berg u Hiittenwesen—Dec. 26, 
1903. No. 60463 D. 

. Bitumen. 

Bitumen and Oil Rocks. G. C. Broad- 
head. Gives theories regarding oil forma- 
tion, and considers prospecting, oil zones, 
and some of the remarkable districts. 
3000 w. Am Geol—Jan., 1904. No. 


Lead. 

Lead in 1903. W. R. Ingalls. The 
production in the United States is re- 
ported by districts, with brief reviews of 
the lead markets of New York and Lon- 
don. 5000 w. Eng & Min Jour—Jan. 7, 


1904. No. 60147. 

Tin. 
Losses in Vanning Tin Ores. 
Pearce. 


Richard 


made 


Describes experiments 
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with a view to determining approximately 
the accuracy of the ordinary process of 
vanning. 900 w. Eng & Min Jour— 
Jan. 21, 1904. No. 60364. 

Tin in 1903. Mainly a review of the 
New York and London markets. 2500 
w. Eng & Min Jour—Jan. 7, 1904. No. 
60149. 

Tin in the York Region, Alaska. Ar- 
thur J. Collier. Gives results of a trip 
made to investigate the resources of this 
region. One tin ledge was found and 
other minerals of value. Ill. 1500 w. 
Eng & Min Jour—Dec. 31, 1903. No. 60021. 


Zinc. 


Progress of the Zinc Industry in Mis- 
souri During 1903. Frank Nicholson. Re- 
port of the production, comparing with 
previous years, and discussing features of 
the industry. 1500 w. Eng & Min Jour 
—Jan. 14, 19004. No. 60236. 

Zinc in 1903. W. R. Ingalls. A _re- 
port of the zinc business in the United 
States for the year, with review of the 
New York and London markets. 

w. Eng & Min Jour—Jan. 7, 1904. No. 
60148. 


CONDUCTING TRANSPORTATION 
Express Trains. 

The Origin of British Express Trains. 
W. B. Paley. A brief review of this 
feature of British railroading. 1500 w. 
R R Gaz—Jan. 8, 1904. No. 60194. 

Foreign Practice. 

Impressions of Foreign Railroad Prac- 
tice. The first of a series of articles giv- 
ing an interesting discussion of trans- 
portation methods. The present article 
considers English operation. 2700 w. 
Am Engr & R Jour—Jan., 1904. 
Serial. 1st part. No. 60104 C. 

Train Services. 

British and French Train Services in 
1903. Charles Rous-Marten. A _ review 
of the general character and tendency of 
the principal train services of Creat 
Britain and France. 4000 w. Engr, 
Lond—Jan. 8, 1904. No. 60302 A. 


MOTIVE POWER AND EQUIPMENT. 
Air-Brakes. 
__How Air-Brake Tests Are Made. An 
illustrated article describing how modern 
w. c Engng—Jan., 1904. No. 
60094 C. 
Car Heating. 
Car Heating by Steam Mixed with Air; 


We supply copies of these articles. See page 1037. 


Eastern Railway of France. Translated 
from Revue Generale des Chemins de Fer. 
Illustrated description of system in use. 
800 w. Eng News—Dec. 31, 1903. No. 
60028. 

The Heating System of the Eastern 
Railway of France (Chauffage des 
Trains du Réseau de |’Este). H. Guérin. 
An account of the practical operation of 
the Lancrenon system, using a combina- 
tion of steam and compressed air. 2000 
w. I plate. Génie Civil—Jan. 2, 1904. 
No. 60406 D. 

Cars. 

50-Ton Steel Underframe Box Car. II- 
lustrated description of cars intended for 
grain traffic, built for the Illinois River 
Packet Co. 600 w. R R Gaz—Jan. 1, 
1904. No. 60071. 

Special Saloon for Royal Train, Lon- 
don and North-Western Railway. Illus- 
trated detailed description. 900 w. Engng 
—Jan. 15, 1904. No. 60502 A. 

The Development of Steel Freight 
Cars in the United States. A review 
of the situation, with editorial discussion. 
8500 w. Eng News—Jan. 7, 1904. No. 
60130. 

Vestibule Stock Car. Illustrated de- 
claimed. w. Loc Engng—Jan., 1 
No. 60092 C. 
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High Speed. 

The Design of Locomotives and Motor 
Cars to Attain High Speeds (Die Ges- 
taltung der Lokomotiven und Einzel- 
fahrzenge ‘zur Erreichung Hoher Fahr- 
geschwindigkeiten). Albert Frank. A 
discussion of the resistances to be over- 
come at high speeds, and the correspond- 
ing influences upon design and con- 
struction. 3000 w. Zeitschr d Ver 
Deutscher Ing—Jan. 9, 1904. No. 60421 D. 

Locomotives. 

Baldwin Four-Cylinder Balanced Com- 
pound Locomotives for the Santa Fe. 
Illustrated detailed description, with data 
of tests. 1000 w. R Gaz—Jan. 22, 
1904. No. 60375. 

Chesapeake & Ohio 
Switching Locomotive. An 
description of probably the heaviest 
switching locomotive ever built. 500 w. 
Ry Age—Jan. 22, 1904. No. 60360. 

Compound Engines. Editorial Review 
of the development and the advantages. 
2500 w. Loc Engng—Jan., 1904. No. 
60091 C. 

Curious Express Locomotive. From 
The Locomotive Magazine. Illustrated 
description of a suggested design, 
adapted from a Continental design intro- 
duced on the Southern Italian Ry. 

w. Loc Engng—Jan., 1904. No. 60090 © 

Heavy Consolidation Locomotive, Lake 
Shore & Michigan Southern Ry. Itlus- 
trated description of an engine of the 
2-8-0 type. 1500 w. Ry & Engng Rev— 
Jan. 2, 1904. No. i 

Heavy Tank Locomotive for the Great 
Northern Railway. Two-page plate and 
drawings of an engine for suburban 
traffic, with brief descrintion. 700 w. 
Engng—Dec. 25, 1903. No. 60118 A. 

Locomotive Operation. G. R. Hender- 
son. The first of a series of articles dis- 
cussing the various laws of mechanics 
which govern a locomotive in operation. 
4000 w. Ry Age—Jan. 15, 1903. Serial. 
Ist part. No. 60264. 

Locomotives for Special Service on 
British Railways. J. F. Gairns. With 
numerous illustrations of inspection, 
crane, works, and other special forms 
locomotives. 3000 w. Engineering Mag- 
azine—Feb., 1904. No. 60473 B. 

New Express Engines, North-Eastern 
Railway. Illustration, with particulars of 
four wheel coupled engines with leading 
bogie and a pair of carrying wheels under 
the  fire-box. w. Engr, Lond— 
Jan. 15, 1904. No. 60500 A. 

Position of Reverse Lever on Piston 
Valve Engines. Jas. Spellen. Gives the 
writer’s ideas on the proper handling of 
these engines. 1200 w. Loc Engng—Jan., 
1904. No. ad 


Eight-Wheel 
illustrated 
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Prussian State Railway Locomotives. 
Quotations from the specifications deal- 
ing with the quality and testing of ma- 
terial used in building  rolling-stock. 
6500 w. Engng—Jan. 8, 1904. No. 60- 
gor A. 

Superheated Steam Freight Locomo- 
tives—Saxony State Railways. Charles 
R. King. Illustrated description of a re- 
cent design for heavy grades. 2000 w. 
R R Gaz—Jan. 8, 1901. No. 60195. 

The Development of the Eight-Wheel 
Connected Engine on the Baltimore & 
Ohio Railroad. J. Snowden Bell. An il- 
lustrated historical review. 3000 w. Loc 
Engng—Jan., 1904. No. 60093 C 

The Turning Moments of Four-Cyl- 
inder Balanced Compound Locomotives. 
Calls attention to an error in an article by 
Edward L. Coster in the December issue 
of the American Engineer. Ill. 1000 w. 
R R Gaz—Jan. 1, 1904. No. 


Motor Car. 


Steam Motor Car for the Taff Vale 
Railway. Illustration and brief descrip- 


tion of car which has been running for 
400 w. Engng—Jan, 8, 1904. 


some time. 
No. 60298 A 
Railway Lighting. 

The Economy of Compressed Acetylene 

Gas for Lighting Railway Cars, Stations 
and General Railway Lighting. 
Fisher. An explanation of this system 
and its advantages, with general discus- 
sion. 6300 w. Ill. Pro Iowa Ry Club— 
Nov. 17, 1903. No. 59952. 


NEW PROJECTS. 
Alaska. 

Arctic Railway Building. George E. 
Walsh. Map and illustrated descrip- 
tion of roads built and under construction 
in Alaska and account of the benefits al- 
ready apparent. 2500 w. Cassier’s Mag 
—Jan., 1904. No. 60277 B. 

Brazil. 

The Railroad Around the Falls of the 
Madeira River, Brazil. O. F. Nichols. 
Historical review of earlier attempts to 
open this rich district, and the project 
now under consideration. Map. 2500 w. 
R R Gaz—Jan. 1, 1904. No. 60070. 

China. 


Railways in South China. An inter- 
esting account of some engineering ex- 
periences in the construction of the Yuen 
Han Ry. 2200 w. Wisconsin Engr— 
Dec., 1903. No. 59066 C. 

Relocation. 


Relocation of the Central Massachu- 
setts Railroad Around the Wachusett 
Reservoir. An illustrated description of 
heavy construction work on the new line 
made necessary by. the construction of this 


We supply copies of these articles.' See page 1037. 
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reservoir. 3000 w. 
1904. No. 60058. 

Simplon Routes. 

The Western Railway Connections to 
the Simplon Tunnel (Die Westlichen 
Zufahrts linien zum Simplon tunnel). H. 
Elskes. A comparison of existing routes, 
together with an examination of the pos- 
sible modifications in railway systems of 
Switzerland and France, due to the open- 
ing of the tunnel. 2500 w. Schweiz Bau- 
zeitung—Jan. 9, 1904. No. 60459 

Transcontinental. 

Notes on Early Canadian Trans-Con- 
tinental Railway Projects. Briefly _re- 
views projects dating back nearly fifty 
years. 1800 w. Eng News—Jan. 21, 
1904. No. 60317. 


PERMANENT WAY AND BUILDINGS. 
Rail Bonds. 

Rail Bonds. W. E. Harrington. 
attention to interesting features, bonds 
and methods employed recently, testing, 
and conclusions based on experience. IIl. 
2000 w. Jour Ir Inst—Jan., 1904. No. 
60335 D. 

Shops. 


Seaboard Air Line Shops at Ports- 
mouth, Va. Illustrated detailed descrip- 
tion of buildings built to replace those 
destroyed by fire. 1200 w. Ry Age— 
Jan. 15, 1904. No. 60263. 

Signals. 

A New Interlocking 
Pneumatic Signal Co.’s 
chine. An illustrated description of a 
machine recently introduced. 3000 w. 
tng News—Jan. 14, 1904. No. 60252. 

Electric Interlocking for the ‘Texas & 
Pacific Ry., at Texarkana. Illustrated 
description of an all-electric installation 
where there are many grade crossings. 
3000 w. Ry & Engng Rev—Jan. 9, 1904. 
No. 60225. 

Single Semaphore for Multiple Route 
Indication. An illustrated description of 
Annet’s route indicating system. 800 w. 
Bul Int Ry Cong—Dec., 1903. No. 59972 E. 

Snow Sheds. 


Telescopic Snow Sheds on the Central 


Eng Rec—Jan 2, 


Calls 


Machine; the 
All-Electric Ma- 
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Pacific. An illustrated article describing 
the conditions making snow sheds neces- 
sary, and the various designs that have 
been used, especially the recent telescopic 
sheds. .1200 w. R R Gaz—Jan. 22, 1904. 
No. 60376. 

Station. 


The New Bridgeport Station. Eleva- 
tion, cross section, plan, and brief de- 
scription of this new station on the N. Y 
N. H. & H. R.R. On account of ade 
track elevation the train level will be at 
the second story. 500 w. R R Gaz—Jan. 
22, 1904. No. 60374. 

The New Southern Pacific Passenger 
Station at San Antonio, Tex. John D. 
Isaacs. Illustration, with brief descrip- 
tion of a recent adaptation of the mission 
style of architecture. 600 w. Eng News 
—Dec. 31, 1903. No. 60026. 

Terminals. 


Design and Operation of Division and 
Tide-Water Terminals. C. L. Bardo. 
A discussion of inadequate yard facilities, 
and yard design, methods of switching 
and their efficiency, &c., successful opera- 
tion of yards. General discussion —fol- 
lows. 1300 w. N Y R R Club—Dec. 18, 
1903. No. 60330. 

Wabash Terminals at St. Louis. Plans 
and description of arrangements at the 
World’s Fair grounds. 1400 w. Ry Age 
—Jan. 22, 1904. No. 60368. 

Tracks. 


The Necessity for Track Improvement. 
Max Barschall. Discusses things affect- 
ing the strength and endurance of tracks, 
and the great need of improvements due to 
increased loads and speeds. 1000 w. R 
R Gaz—Jan. 1, 1904. No. 600609. 

Track Plans for the Washington Union 
Station. Gives track plans which differ 
radically from the accepted standards 
for terminal station arrangement. 1600 
w. R R Gaz—Jan. 15, 1904. No. 60255 

Tunnel Ventilation. 


The Ventilation of Some Continental 
Tunnels. Begins an account of notable 
installations, showing what has been done 
on the Continent. 3000 w. Engr, Lond 
—Jan. 15, 1904. Serial. 1st. part. No. 
603906 A. 


STREET AND ELECTRIC RAILWAYS 


Alternating Currents. 


Electric Traction with Alternating- 
Current. Editorial review of paper by A. 
C. Eborall. 2500 w. Engng—Jan. 1, 
1904. No. 60212 A. 


Belgium. 


The Light Railways of Belgium (Die 


We supply copies of these articles. 


Belgischen Kleinbahnen). H. 
general review of the tramway and inter- 


Pforr. A 


urban railway systems of Belgium, with 
comparative diagrams showing the rate of 
growth. 3000 w. Glaser’s Annalen— 
Jan. 1, 1904. No. 60453 D 

Brakes. 


Brakes and Sand. Edward C. Boynton. 


See page 1045. 
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Discusses arrangements for quickly stop- 
ping a car, and the value of sand properly 
applied. 1200 w. St Ry Jour—Jan. 2, 
1904. No. 60018 C. 

The Development of Railroad Braking. 
R. A. Parke. Abstract of paper read be- 
fore the New England St. Ry. Club. A 
review of the development. 4800 w. St 
Ry Jour—Jan. 2, 1904. No. 60020 C. 

The Westinghouse Electro-Magnetic 
Brake. Georges Lesourd. An illustrated 
description with examination of the ad- 
vantages claimed. 3800 w. Bul Int Ry 
Cong—Dec., 1903. No. 59073 E. 

California. 

Electrical Equipment of the North 
Shore Railroad from San Francisco to 
San Rafael. Illustrates and describes a 
system of electric third-rail traction 
having many interesting features. 4000 
w. St Ry Jour—Jan. 2, 1904. Serial. 
part. No. C. 

Chamonix. 

The Chamonix Electric Railway. 
Archibald Wilson. An_ illustrated de- 
scription of this short but interesting line. 
Water power and protected third-rail cur- 
reut supply. 2500 w. Cassier’s Mag— 
Jan., 1904. No. 60272 B. 

Economics. 


Railway Economics. Hon. Robert P. 
Porter. A review of the Royal Commis- 
sion, appointed for the purpose of in- 
quiring into the problems of London lo- 
comotion. 8200 w. Trac & Trans—Jan., 
1904. Serial. Ist part. No. 60292 E. 

Electro-Pneumatic. 


Arnold Single-phase Electro-pneumatic 
Railway System. Illustrated detailed de- 
scription of the work of Bion J. Arnold 
in this field. 5700 w. W Elect’n—Jan. 2, 
1904. No. 50057. 

The Arnold-Electro-Pneumatic Railway 
System, Its Application and Experi- 
ments Therewith in Connection with the 
Lansing, St. John & St. Louis Railway. 
Illustrated detailed description of the 
single-phase electric traction system de- 
veloped by Bion J. Arnold. 4000 w. Elec 
Rev, N. Y—Jan. 2, 1904. No. 60012. 

Insulation. 


Measurements of the Insulation of 
Trolley Wries (Isolationsmessungen am 
Fahrdraht bie Strassenbahnen). H. A. 
Mork. Illustrated descrintion of methods. 
500 w.  Elektrotech Zeitschr—Jan. 7, 
1904. No. 60440 B. 

Interurban. 


Electric Interurban in Western New 
York. Illustrated detailed description of 
the recently completed line between Roch- 
ester and Canandaigua. 3800 w. St Ry 
Jour—Jan. 16, 1904. No. 60267 C. 


AND ELECTRIC RAILWAYS. 


We sutply copies of these articles. 
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Indianapolis and Northwestern Traction 
System. An illustrated description of the 
line ——— Indianapolis and Lafayette. 
3200 w. St Ry Jour—Jan. 23, 1904. No. 
60357 C 

Interurban Trolley Roads in Indiana. 
A study of the effect of the extensive in- 
terurban system around Indianapolis up- 
on the business of steam roads, and the 
prosperity of the city and its surround- 
ings. 3000 w. R R Gaz—Jan. 8, 1904. 
Serial. 1st part. No. 60193. 

Rochester & Eastern Rapid Ry. Illus- 
trated description of a high- speed electric 
interurban operating on its own private 
right of way. 2500 w. St Ry Rev—Jan. 
20, 1904. No. 60379 C. 

The Jackson & Battle Creek Railway. 
W. G. Fargo. Illustrates and describes a 
road in Southern Michigan, built mostly 
on private right of way, using third-rail 
system. 3000 w. St Ry Jour—Jan. 2, 1904. 
No. 60015 C 

The Muncie, Hartford & Ft. Wayne 
Ry. An illustrated description of route, 
construction, stations, rolling stock, &c., 
of a line in Indiana. 4000 w. St Ry Rev 
—Dec. 20, 1903. No. 59938 C. 


Main Lines. 

The Electrification of Railways (Ist 
der Bisher Eingeschlagene Weg, fir 
unsere. Verkehrsmittel héhere Gesch- 
windigkeiten zu Erreichen, der Reich- 
tige?). A. Hecker. A discussion of the 
probable development of electric traction 
on German railways. 2000 w. Elektro- 
tech Rundschau—Jan. 1, 1904. No. 60- 
452 D 
Massachusetts. 

The Massachusetts Electric Companies. 
Outlines the scheme for substituting a 
high- -tension  alternating-system. Also 
gives an illustrated description of the 
new Quincy Point steam-turbine power 
house. 5000 w. St. Ry Rev—Dec. 20, 
1903. No. 59940 C. 

Newcastle. 

Electric Traction on the North-Eastern 
Railway. Illustrates and describes the 
equipment of the Newcastle local lines. 
7soo w. Tram & Ry Wld—Jan 1904. 
No. 60519 B. 


N. Y. Central R. R. 

Electric Power on the New York Central. 
Editorial discussion of some arguments 
that may have led to the adoption of 
direct-current apparatus. 2000 w. St Ry 
Jour—Jan. 9, 1904. No. 60190 C. 

Performance. 

Determination of the Performance of 
Electric Tramways in America (Bestim- 
mung der Leistung von Elektrischen 
Rahnmotoren in den Vereinigten Staaten 


See page 1045. 
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von Amerika). Fr. Gutbrod. An ex- 
amination of the graphical methods of plot- 
ting railway performances by curves. Two 
articles, 8000 w. Zeitschr d Ver Deutscher 
Ing—Dec. 19, 26, 1903. No. 60414 each D. 


Power House. 

The Power House of the Interborough 
Rapid Transit Company, New York. Brief 
illustrated description prepared on the oc- 
casion of a recent visit of the Am. Soc. 
of Civ. Engrs. 2000 w. Eng Rec—Jan. 
23, 1904. No. 60354. 

Rail Joints. 

Conditions Which Affect the Resistance 
of a Bonded Rail Joint. Charles R. Stur- 
devant. Discusses the four distinct re- 
sistances which makes up the total ohmic 
resistance. 2000 w. St Ry Rev—Dec. 20, 
1903. No. 59941 C 

Rapid Transit. 

The New York Rapid Transit Railway. 
Sydney W. Ashe. An interesting illus- 
trated description of the route and con- 
struction of the New York Rapid Transit 


railway. 5000 w. W Elect’n—Jan. 2, 
1904. 4x0. 59956. 
Review. 


Electric Traction in 1903. Dr. Louis 


Bell. A review of the year’s progress. 
2000 w. Elec Rev, N. Y—Jan. 9, 1904. 
No. 60179. 


Richmond, Va. 

The Street Railway Systems of Rich- 
mond, Va. Illustrates and describes im- 
provements due to a consolidation of in- 
terests. 5000 w. St Ry Jour—Jan. 2, 
1904. No. 60016 C. 

Rolling Stock. 

The Rolling Stock of the Great North- 
ern and City Railway. Illustrates and 
describes coaches to be used in the mul- 
tiple-unit system. 700 w. Engr, Lond— 
Dec. 25, 1903. No. 59083 A. 

Seattle. 

The Stone & Webster Properties on 
Puget Sound. An illustrated article de- 
scribing the lines of the Seattle Electric 
Co., their equipment, management, &c., 
5700 w. St Ry Rev—Jan. 20, 1904. No. 
60377 C 

Single Phase. - 

Single-Phase Car Equipment at East 
Pittsburg. Illustrates the truck and car 
in operation on the Interworks Railway 
of the Westinghouse Co. 800 w. St Ry 
Jour—Jan. 23, 1904. No. 60358 C. 

Traction with Single-Phase Alternat- 
ing-Current. Speed Regulation and Re- 
covery of Energy (Traktion mit Ein- 
phasenstrom. Regelung der Geschwin- 
digkeit und Wiedergewinnung von Ar- 
beit). Marius Latour. Discussion of 
motor types and connections. Diagrams. 


We supply copies of these articles. 
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800 w. Elektrotech Zeitschr—Dec. 17, 
1903. No. B. 

Some Possibilities of the Alternating 
Current Single Phase Railway Motor. A. 
H. Armstrong. Abstract of a paper read 
before the Elec. Sec. of the Canadian Soc. 
of Civ. Engrs. A general discussion of 
the operation of steam lines by the al- 
ternating current railway motor. 3300 w. 
Can Elec News—Jan., 1904. No. 60217. 

See Electrical Engineering, Power ap- 
plications. 

Southport. 

Electrification of the Southport Branch 
of the Lancashire and Yorkshire Railway. 
3000 w. Tram & Ry Wld—Jan. 14, 1904. 
No. 60520 B. 

Electrification of the Liverpool Scuth- 
port Line. Interior and exterior views of 
the electric train, with brief account of the 
electrification of the line. 800 w. Engr, 
Lond—Jan. 1, 1904. No. 60132 A. 

Stops. 

The Effect of Frequent Stops in High- 
Speed Railroading. A. H. Armstrong. 
Showing that a stop in high-speed rail- 
roading is expensive and far-reaching in 
its results. 2000 w. St Ry Jour—Jan. 
9, 1904. No. 60191 C. 

Stray Currents. 

Unscientific Electric Engineering: De- 
struction of Underground Pipes, etc. H. 
W. Spang. Discusses the defects of the 
engineering branch of electrical science, 
the destruction caused, and the remedy. 
2500 w. Am Gas Lgt Jour—Jan. 18, 1904. 
No. 60257. 

See Electric 
ment. 

Surface Contact. 

The G. B. Surface-Contact System. An 
illustrated description of the principal de- 
tails of this system, a trial line having 
been placed in operation in England. 
2200 w. Elec Engr, Lond—Jan. 8, 1904. 
No. 60288 A. 

Switzerland. 

The Wetzikon-Meilen Electric Railway 
(Chemin de Fer Electrique de Wetzikon- 
Meilen). H. Somach. Describing the in- 
terurban trolley line between Meilen on 
the Lake of Zurich and a number of in- 
land towns. The overhead wire is o- 
and Oerlikon equipment. 2500 w. 
plate. Génie Civil—Dec. 26, 1903. No. 
60402 D. 

Zossen Experiments. 

The High-Speed Electric Railway Ex- 
periments between Marienfelde and Zossen 
(Schnellbahnversuche Marienfeldezossen). 
Illustrated description of the Siemens- 
Halske car and the track and roadbed. 
700 w. Elektrotech Zeitschr—Dec. 31, 
1903. No. 60438 B. 


See page 1037. 
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EXPLANATORY NOTE—THE ENGINEERING INDEX. 


We hold ourselves ready to supply—usually by return of post—the full text of every 
article indexed in the preceding pages, in the original language, together with all accom. 
panying illustrations; and our charge in each case is regulated by the cost of a single copy 
of the journal in which the article is published. The price of each article is indicated by the 
letter following the number. When no letter appears, the price of the article is 20 cts. The 
letter A, B or C denotes a price of 40 cts.; D, of 60 cts.; E, of 80 cts.; F, of $1.00; G, of 
$1.20; H, of $1.60. Certain journals, however, make large extra charges for back numbers. 
In such cases we may have to increase proportionately the normal charge given in the 
Index. In ordering, care should be taken to give the number of the article desired, not the 
title alone. 


Serial publications are indexed on the appearance of the first installment. 


SPECIAL NOTICE.—To avoid the inconvenience of letter-writing and small remittances, espe 
cially from foreign countries, and to cheapen the cost of articles to those who order frequently, we scil 
coupons at the following prices:—z2o cts. each or twelve for $2.00, thirty-thice for $5, and one hundred 
jor $15. 

Each coupon will be received by us in payment for any 20-cent article catalogued in the Index. 
For articles of a higher price, one of these coupons will be received for each 20 cents; thus, a 40-cent 
article will require two coupons; a 60-cent article, three coupons; and so on. The use of these coupons 
is strongly commended to our readers. They not only reduce the cost of articles 25 per cent. (from 
20c. to 15¢.), but they need only a trial to demonstrate their very great conveni pecially to 
engineers in foreign countries, or away from libraries and technical club facilities. 

Write for a sample coupon—-free to any part of the world. 


CARD INDEX.—These pages are issued separately from the Magazine, printed on one side of the 
paper only, and in this form they meet the exact requirements of these who desire to clip the items 
for card-index purposes. ‘Thus printed they are supplied to regular subscribers of THe ENcInzerInc 
MAGAZINE at 10 cts. per month, or $1.00 a year; to non-subscribers, 25 cts. per month, or $3.00 a year. 


THE PUBLICATIONS REGULARLY REVIEWED AND INDEXED. 


The titles and addresses of the journals regularly reviewed are given here in full, but only abbre- 
viated titles are used in the Index. In the list below, w indicates a weekly publication, b-w, a bi- 
weckly, s-w, a semi-weekly, m, a monthly, b-m, a bi-monthly, t-m, a tri-monthly, gr, a quarterly, s-g, semi- 
quarterly, etc. Other abbreviations used in the index are: Ill—Illustrated; W—Words; Anon—Anonymous. 


Alliance Industrielle. m. Brussels. Builder. w. London, 

American Architect. w. Boston. Bulletin American Iron and Steel Asso. w. 
American Electrician. m. New York. Philadelphia, U. S. A. 

Am. Engineer and R. R. Journal. m. New York. Bulletin de la Société d’Encouragement. m. Paris. 
American Gas Light Journal. w. New York. Bulletin of Dept. of Labor. b-m. Washington. 
American Jl. of Science. m. New Haven, U.S.A. Bull. Soc. Int. d Electriciens. m. Paris. 
American Machinist. w. New York. Bulletin of the Univ. of Wis., Madison, U. S. A. 
American Shipbuilder. w. New York. Bull. Int. Railway Congress. m. Brussels. 
Annales des Ponts et Chaussées. m. Paris. Canadian Architect. m. Toronto. 

Ann, d Soc. d Ing. e d Arch. Ital. w. Rome. Canadian Electrical News. m. Toronto. 
Architect. w. London. Canadian Engineer. m. Montreal. 

Architectural Record. gr. New York. Canadian Mining Review. m. Ottawa. 
Architectural Review. s-g. Boston. Cassier’s Magazine. m. New York. 

Architect’s and Builder's Magazine. m. New York, Central Station. m. New York. 

Australian Mining Standard. w. Sydney. Chem. Met. Soc. of S. Africa. m. Johannesvuzg. 
Autocar. w. Coventry, England. Colliery Guardian. w. London. 

Automobile. m. New York. Compressed Air. m. New York. 

Automobile Magazine. m. New York. Comptes Rendus de l’Acad. des Sciences. w. Paris. 
Autemotor Journal. w. London. Consular Reports. m. Washington. 

Beton und Eisen. gr. Vienna. Deutsche Bauzeitung. b-w. Berlin. 

trick Builder. m. Boston. Domestic Engineering. m. Chicago. 

Vritish Architect. w. London. Electrical Engineer. w. London. 

Brit. Columbia Mining Rec. m. Victoria, B. C. Electrical Review. w. London. 
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Electrical Review. «. New York. 
Electrical World and Engineer. w. New York, 
Electrician. w. London. 

Electricien. w. Paris. 

Electricity. w. London, 

Electricity. «w. New York. 

Electrochemical Industry. m. New York. 
Electrochemist and Metallurgist. w. London. 
Elektrochemische Zeitschrift. m. Berlin. 
Elektrotechnische Zeitschrift. w. Berlin. 
Elettricita. w. Milan. 

Engineer. w. London. 

Engineer. s-m. Chicago. 

Engineering. w. London. 

Enginering and Mining Journal. w. New York. 
Enginering Magazine. m. New York & London. 
Engineering News. w. New York. 

Engineering Record. w. New York. 

Eng. Soc. of Western Penna. m. Pittsburg, U.S.A. 
Fire and Water. cw. New York. 

Foundry. m. Cleveland, U. S. A. 

Gas Engineers’ Mag. m. 
Gas World. «. London. 
Génie Civil. w. Varis. 
Gesundheits-Ingenieur. s-m. Munchen. 
Giorn. Dei Lav. Pubb. e. d. Str. Ferr. w. 
Glaser’s Ann. f Gewerbe & Bauwesen. s-m. 
New York. 
Strassenbahnen. 


Birmingham. 


Rome. 
Berlin, 
Ice and Refrigeration. m. 
IH. Zeitschr. f. Klein u. 
Berlin, 
Ingenieria. b-m. 
Ingenicur. w. Ilague. 
Insurance [:nginecring. m. 
Iron Age. w. New York. 
Imon and Coal Trades Review. w. London. 
Iron and Steel Metallurgist. m. Boston. 
Iron and Steel Trades Journal. w. London. 
Iron ‘trade Review. w. Cleveland, U. S. A. 
Jour. Am. Foundrymen’s Assoc. m. New York. 
Journal Asso. Eng. Societies. m. Philadelphia 
Journal of Electricity. m. San Francisco. 
Journal Franklin Institute. m. Philadelphia. 
Journal of Gas Lighting. w. London. 
Journal Royal Inst. of Brit. Arch. s-qr, London. 
Journal of Sanitary Institute. gr. london. 
Journal of the Society of Arts. w. London. 
Journal of U. S. Artillery b-m, Fort Monroe,U.S.A, 
Journal Western Soc. of Eng. b-m. Chicago. 
Journal of Worcester Poly. Inst., Worcester, U.S.A. 
Hartford, U. S. A. 
New York. 


Buenos Ayres. 


New York. 


Locomotive. 
Locomotive Engineering. m. 
Machinery. 1. New York. 
Madrid Cientifico. t-m. Madrid. 
Marine Engincering. m. New York. 
Marine Review. <«. Cleveland, U. S. A. 
Mem. de la Soc. des Ing. Civils de France. m. 
Metal Worker. w. New York. 
Métallurgie. w. Paris. 
Minero Mexicano. w. 
Minerva. ww. Rome. 
Mines and Minerals. m. Scranton, U. S. A. 
Mining and Sci Press. «. San Francisco. 
Mining Rerorter. w. Denver, U. S. A. 
Mittheilungen des Vereines fiir die Férderung des 
Local und Strassenbahnwesens. m. Vienna. 
Modern Machinery. m. Chicago. 
Mouvement Maritime. w. Brussels. 


Paris. 


City of Mexico, 
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Municipal Engineering. mm. Indianapolis, U. S. A. 
Municipal Journal and Engineer. im. New York. 
Nature. w. London. 

Nautical Gazette. w. New York. 

New Zealand Mines Record. m. Wellington. 
Nineteenth Century. m. London. 

North American Review. m. New York. 
Oest. Wochenschr. f. d. Oeff Baudienst. w. 
Oest. Zeitschr. Berg- & Hiittenwesen. w. 
Ores and Metals. w. Denver, U. S. A. 
Pacific Coast Miner. w. San Francisco. 
Page’s Magazine. m. London. 

Plumber and Decorator. m. London. 
Popular Science Monthly. m. New York. 
Power. m. New York. 

Practical Engineer. w. London. 

Pro. Am. Soc, Civil Engineers. m. New York 
Pro. Canadian Soc. Civ. Engrs. m. Montreal. 
Procedings Engineers’ Club. gr. Philadelphia. 
Pro. St. Louis R’Way Club. m. St. Louis, U. S. A. 
Progressive Age. s-m. New York, 


Vienna. 
Vienna. 


Quarry. m. London. 
Queensland Gov. Mining Jour. m. 
tralia. 


Brisbane, Aus 


Railroad Gazette. w. New York. 

Railway Age. w. Chicago. 

Railway & Engineering Review. w. Chicago 
Review of Reviews. m. London & New York. 
Revista d Obras. Pub. w. Madrid. 
Revista Tech. Ind. m. Barcelona. 
Revue de Mécanique. m. Paris. 
Revue Gen, des Chemins de Fer. m. 
Revue Gen, des Sciences. w. Paris. 
Revue Industrielle. w, Paris. 
Revue Technique. b-m. Paris. 
Revue Universelle des Mines. m. Liége. 

Rivista Gen. d Ferrovie. w. Florence. 

Rivista Marittima. m. Rome. 

Schiffbau. s-m. Berlia. 

Schweizerische Bauzeitung. w. Ziirich. 
Scientific American. w. New York. 

Scientific Am. Supplement. «w. New York. 
Sibley Jour. of Mech. Engng. m. Ithaca, N. Y. 
Stahl und Eisen. s-m. Diisseldorf, 
Stevens’ Institute Indicator. gr. Hoboker 
Stone. m. New York. 
Street Railway Journal. m. 
Street Railway Review. m. 


Paris. 


U.S.A. 


New York. 
Chicago. 
Tijds. v h Kljk. Inst. v Ing. qr. 
Traction and Transmission. m. 
Tramway & Railway World. in. 
Trans. Am. Ins. Electrical Eng. m. New York. 
Trans. Am, Ins. of Mining. Eng. New York. 
Trans. Am. Soc. Mech. Engineers. New York. 
Trans. Inst. of Engrs. & Shipbuilders in Scotland, 
Glasgow. 
Transport. w. 


Hague. 
London. 
London. 


London. 

Wiener Bauindustrie Zecitung.. w. 

World’s Work. m. New York. 

Yacht. w. Paris. 

Zeitschr. d. Mitteleurop. 
Berlin. 

Zeitschr. d. Oest. Ing. u. Arch. Ver. w. Vienna. 

Zeitschr. d. Ver. Deutscher Ing. w. Berlin, 

Halle a S. 

Vienna. 


Vienna, 


Motorwagen Ver. 


Zeitschrift fir Elcktrochemie. 
Zeitschr. f. Flectrotechnik. cw. 
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Note—Our readers may order through us any book here mentioned, remitting 
the publisher's price as given in each notice. Checks, Drafts, and Post Office Or- 
ders, home and foreign, should be made payable to Tue ENGINEERING MAGAZINE. 


Boilers. 

Steam Boilers, Their Theory and De- 
sign. By H. de B. Parsons, B. S., M. E. 
Size, 9 by 6 in.; pp. xii, 375; figures, 185. 
Price, $4. New York, London and Bom- 
bay: Longmans, Green, and Co. 

Although there have been many books 
on steam boilers, the subject possesses 
perennial interest, and with the advance 
in methods of Steam generation there 
must be a corresponding growth of its 
literature. The present work is founded 
on a series of lectures delivered to stu- 
dents at the Rensselaer Polytechnic In- 
stitute, where the author is professor of 
steam enginecring, and it therefore neces- 
sarily is laid down on text-book lines, but 
it is more than a text-book, and will be 
found of service to the designing engineer 
and of great interest to all who wish to 
keep abreast of the modern developments 
in steam engineering. Many of the prin- 
cipal types of boilers, both fire-tube and 
water-tube, in use at the present day, are 
illustrated and described, and their re- 
spective advantages and defects set forth. 
One chapter contains accounts of the va- 
rious kinds of solid, liquid and gaseous 
fuels, particular attention being given to 
fuel oil and the methods of burning it. 
Other sections of the book are devoted to 
materials of construction, boiler details 
and fittings, mechanical stokers, artificial 
draft, incrustation, corrosion, chimney de- 
sign, smoke prevention, testing, and many 
more topics. Throughout the book there 
is much information concerning the latest 
standard rules snecifications, and 
many tables are given. An apnendix con- 
tains descriptions of several stvles of su- 
perheaters, and an index completes a very 
readable volume giving a comprehensive 
survey of modern boiler practice. 


Commercial Register. 


Hendricks’ Commercial Register of the 
United States for Buyers and_ Sellers. 
bapa age Annual Edition. Size, 10 by 8 

; pp. 1,226. Price, $6. New York: S. 
Hendricks Company. 

With the growth of manufacturing and 
the increasing area of commercial transac- 
tions, it becomes more and more difficult 
for people with things to sell to locate all 
their possible customers and for buyers to 
know all their advantageous markets, so 


that a work like the present volume, w hich 
brings buyers and sellers into touch with 
each other, possesses a far-reaching inter- 
est and value. This book gives the names 
and addresses of the manufacturers and 
producers of practically everything that is 
made and produced in the United States. 
It also gives a list of the individuals and 
the firms engaged in the professions and 
trades connected with engineering in all its 
branches, architecture, construction, rail- 
roading, mining, plumbing, and similar 
lines of work. All the products, manufac- 
tures, trades and professions are arranged 
alphabetically. and when any section is 
large, it is sub-classified by States and by 
cities, with the names in each sub-division 
in alphabetical order. In the preparation 
of mailing lists covering any line of work, 
this book is invaluable, and it will prove 
of the greatest use to advertising men, 
manufacturers and business men, and, in 
fact, to everybody who has anything to 
buy or sell. 


Engine Tests. 

Engine Tests and Boiler Efficiencies. 
By J. Buchetti. Translated and Edited 
from the Third French Edition by Alex- 
ander Russell. Size, 814 by 5% in.; pp. 
Xv, 255; figures, 179. Price, $3 (12s. 6d.). 
New York: ssorman W. Henley & Co. 
London: Archibald Constable & Co. 


It will be of interest to English-speak- 
ing engineers to compare the best Conti- 
nental practice in engine and boiler test- 
ing with that in use in their own coun- 
tries, and an excellent opportunity for 
making such a comparison is afforded b 
the present translation of M. Buchetti’s 
standard work, “Guide pour |’Essai des 
Moteurs.” In this book, the indicator re- 
ceives especiallv full treatment, a great 
many forms of the instrument being illus- 
trated and described, from the one de- 
signed by Watt to the latest external- 
spring, continuous-record, and optical in- 
dicators. The theory of indicators and 
the study of indicator diagrams have con- 
siderable attention given to them, as has 
also the subject of brake horse power, 
under which topic many styles of testing 
brakes are described. There is a chapter 
on the taking of indicator diagrams of oil 
and gas engines, and a note on steam- 
turbine testing. Other sections are de- 
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voted to the pr perties of steam, evapora- 
tion and a discussion of fuels, combustion, 
steam trials, and other subjects; and an 
appendix contains tables of the proper- 
ties of steam, and other useful information 
and data. 


Metric System. 


The Metric Fallacy. By Frederick A. 
Halsey. the Metric Failure in the Tex- 
tile Industry. By Samuel S. Dale. Size, 
9 by 6 in.; pp. 231. Price, $1.. New York: 
D. Van Nostrand Company. 

We have here two separate treatises in 
one volume, both, however, bearing upon 
the same question: the present status of 
the metric system of weights and meas- 
ures, especially the matter of measure of 
length. ‘The first portion, that by Mr. 
Halsey, is the outgrowth of his paper pre- 
sented before the American Society of 
Mechanical Engineers in December, 1902; 
while the secona portion, due to Mr. Dale, 
is a critical analysis of the metric system 
with especial reference to the textile in- 
dustry. The book is really the outcome 
of the effort of the Committee on Coin- 
age, Weights, and Measures of the House 
of Representatives to secure the passage 
by Congress of a bill to make compulsory 
the use of the metric system in the vari- 
ous departments of the United States 
Government, with the exception of the 
completion of the survey of the public 
lands, Mr. Halsey having felt that unless 
some active demonstration were made 
against such action the bill might become 
law in default of any expression of ad- 
verse opinion on the part of the engineer- 
ing profession. In this respect the book, 
with its preceding paper, has undoubtedly 
been a success. The testimony before the 
committee, which before Mr. Halsey’s ef- 
forts had been largely in favor of the 
passage of the bill, has since that time 
been of a nature which has led the mem- 
bers of the committee to realize that some 
serious problems are certain to be created 
should it become law. Mr. Halsey shows 
the limited extent to which the metric 
system has obtained a practical working 
status in many countries usually counted 
in the metric ranks; while Mr. Dale gives 
a review of the extent to which old meas- 
ures have persisted in the textile indus- 
tries, even in France and Germany. Both 
portions of the work contain a mass of in- 
formation concerning the facts in the 
case, most surprising to all who have 
given the question but passing attention, 
and of undoubted weight in connection 
with the consideration of the subject as a 
matter for legislation. Many things, 
which by repeated statement have come 
to be accepted as true about the general 
use of the metric system in countries in 
which it has been legalized, are shown 


to be altogether incorrect or overstated, 
and in the light of the investigation here 
made public many points in the older ar- 
guments need modification. The 
should be in the hands of every one in- 
terested in the subject, and it cannot fail 
to have an important influence u 
future attempts at compulsory legislation. 


Reinforced Concrete. 


Experimental Researches on Reinforced 
Concrete. By Armand Considére. Trans- 
lated and Arranged by Leon S. Moisseiff, 
C. E. Size, 9 by 6 in.; pp. ix, 188; figures, 
20. Price, $2. New York: McGraw Pub- 
lishing Co. 

Concrete-steel, or concrete strengthened 
by iron and steel, in various shapes, im- 
bedded in it, has been extensively em- 
ployed as a structural material in the past 
few years, and is finding new uses every 
day. The reinforcing material is applied 
in many ways, each “system” claiming 
special advantages, but most of the work 
hitherto has been of an empirical nature, 
and the scientific co-ordination of the 
whole subject had made but little progress 
before M. Considére began his investiga- 
tions. His researches covered various 
forms of reinforced concrete, on which he 
made many experiments, and he after- 
wards worked out his theory of this mate- 
rial from his experimental determinations. 
The value of such a systematic investiga- 
tion is shown not only by his theoretical 
results, but also by his discovery of the 
great advantages of hoops of metal in 
strengthening concrete columns and other 
members subjected to compressive 
stresses. M. Considére’s researches began 
in 1898, and were communicated from 
time to time to the French Academy of 
Sciences, to the International Association 
for Testing Materials and to the Génie 
Civil. His papers have been translated in- 
to English by M. Moisseiff, and some of 
them published in the Engineering Rec- 
ord. They are now compiled in book form, 
and are arranged and classified so as to 
make a systematic treatise. The chapters 
follow, in general, the several papers in 
their chronological order, and are entitled : 
Reinforced Concrete in Bending; De- 
formation and Testing of Reinforced 
Concrete Beams; Effects of Changes in 
Volume of Concrete; Tensile and Com- 
pressive Resistance of Reinforced Con- 
crete; Resistance of Concrete to Shearing 
and Sliding; Effect of Cracks on Stresses 
and Deformations; Compressive Resist- 
ance of Reinforced and Hooped Concrete. 
This work, embodying the results of prac- 
tically the first systematic study of a mate- 
rial of such wide application by one of the 
world’s foremost experimenters, is neces- 
sarily of the highest importance to all en- 
gineers and architects engaged in con- 
struction. 
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Coming Society Meetings. 


Arr-BraKe AssociaTION. Sec.: F. M. 
Nellis, 174 Broadway, New York. Annual 
meeting May 10, at Buffalo. 

AMERICAN ELECTROCHEMICAL SOCIETY. 
See.; C. J. Reed, 929 Chestnut St., Phila- 
delphia. Next meeting April 7 to 9, at 
Washington, D. C. 

AMERICAN INSTITUTE OF ELECTRICAL EN- 
GINEERS. Sec.: Ralph W. Pope, 95 Liberty 
St.. New York. Next meeting, March 25. 
at Chemists’ Club, 108 W. ssth St. Papers 
on High-Tension Transmission. 

AMERICAN INSTITUTE, PoLYTECHNIC SEC- 
rion. Sec.: George Whitefield, Jr., 19 W. 
i4th St.. New York. Meetings on first and 
third Thursdays of each month, from Oc- 
tober to May, inclusive. 

AMERICAN Rattway AssociATION. Sec.: 
\W. F. Allen, 24 Park Place, New York. 
Next meeting, April 27, at New York. 

AMERICAN RAILWAY ENGINEERING AND 
\I[AINTENANCE OF Way AssocraTIon. Sec.: 
L.. €. Fritch, Monadnock Block, Chicago. 
Annual meeting, March 15-17, at Chicago. 

AMERICAN RartwAy MAstTER MECHAN- 
ics’ AssocraTion. Sec.: J. W. Taylor, 
067 Rookery, Chicago. Meeting, June 27- 
29, Saratoga Springs, 

AMERICAN Society oF Civit ENGINEERS. 
Sec.: C. W. Hunt, 220 W. 57th St., New 
York. Regular meetings, first and third 
Wednesdays of each month. 

AMERICAN Society OF MECHANICAL EN- 
GINEERS. Sec.: Prof. F. R. Hutton, 12 W. 
3tst St. New York. Next meeting, May 
31 to June 4, at Chicago. 

ARCHITECTURAL LEAGUE OF AMERICA. 

c.: J. B. Nettleton. Next meeting, Apri! 
or May, at Pittsburg. 

Boston Society or Civit ENGINEERS. 
Sec.: S. E. Tinkham, 715 Tremont Temple. 
Regular meetings on third Wednesday of 
each month, except July and August. 

BrookLyN ENGINEERS’ Sec.: J. 
Strachan, 191 Montague St. Regular meet- 
ings on second Thursday of each month. 
March 10, paper on “The Relation between 
Gas Corporations and Consumers,” by H. 
S. Wynkoop. 

CaNnapIAN MINING INstiTUTE. Sec.: B. 
T. A. Bell, Ottawa. Annual meeting March 
2 to 5, at Toronto. 

CANADIAN Rattway Crus. Sec.: W. H. 
Rosevear, Jr.. Montreal. Regular meetings 
on first Tuesday of each month, except 
June, July and August. 

CANADIAN Socrety oF Civit ENGINEERS. 
Sec.: Prof. C. H. Mcleod, 877 Dorchester 
St., Montreal. The General Section and 
the Electrical, Mechanical and Mining Sec- 
tions meet on different Thursdays. 


CrentraL Raitway Sec.: Harry D. 
Vought, 62 Liberty St., New York. Regular 
meetings on second Friday of January, 
March, May, September, and November, 
Hotel Iroquois, Buffalo. 

Cuicaco ELectricAL AssociaATION. Sec.: 
W. B. Hale, Monadnock Building. Regular 
meetings on first and third Fridays of each 
month, from October to May. 

Civit Encineers’ oF CLEVELAND 
Sec.: Joseph C. Beardsley, 689 The Arcade. 
Regular meetings on second and fourth 
Tuesdays of each month. 


Civit EncGIneers’ Society oF St. PAut. 
Sec.: G. S. Edmondstone. Regular meet- 
ings on second Monday of each month. 

ENGINEERING ASSOCIATION OF THE SOUTH. 
Sec.: Robt. L. Lund, 2102 Hayes St., Nash- 
ville, Tenn. Regular meetings on second 
Thursday of each month at the Berry Block. 

EncINEERS’ CLus oF Cuicaco. Sec.: B. 
W. Thurtell, 1223 New York Life Building. 
Regular meetings on first and third Tues- 
days of each month. 

ENGINEERS’ CLUB OF CINCINNATI. Sec.: 
J. F. Wilson, P. O. Box 333. Regular meet- 
ing on third Thursday of each month, ex- 
cept July and August. 

ENGINEERS’ CLusB oF CoLumMBus (OHIO). 
Sec.: H. M. Gates, 1214 North High St. 
Regular meetings on first and third Satur- 
days of each month. 

ENGINEERS’ CLUB oF MINNEAPOLIS. Sec.: 
Jas. B. Gilman, American Bridge Co. Reg- 
ular meetings on third Monday of each 
month. 

ENGINEERS’ CLUB OF PHILADELPHIA. Sec.: 
J. O. Clarke, 1122 Girard St. Regular meet- 
ings on first and third Saturdays of each 
month, except July and August. 


ENGINEERS’ CLus oF St. Lourts. Sec.: 
H. J. Pfeifer, 920 Rialto Bldg. Regular 
meetings on first and third Wednesdays. 

ENGINEERS’ Society oF WESTERN NEw 
York. Sec.: H. B. Alverson, 533, Ellicott 
Square, Buffalo. Regular meetings on 
first Tuesday of each month. 

ENGINEERS’ Society OF WESTERN PENN- 
SYLVANIA. Sec.: Chas. W. Ridinger, 410 
Penn. Ave., Pittsburg. Regular meetings 
on third Tuesday of each month. 

FRANKLIN INstiTUTE. Sec.: Dr. Wm. H. 
Wahl, 15 South 7th St., Philadelphia. Gen- 
eral meetings on third Wednesday of each 
month, except July and August. General 
section meetings every Thursday. 

Honotutu ENGINEERING ASSOCIATION. 
Sec.: G. F. Bush, Honolulu, Hawaii. 

INTERNATIONAL ENGINEERING CONGRESS. 
_ Charles Warren Hunt, 220 W. 57th 
: . New York. Meeting Oct. 3 to 8, at St. 
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Towa Rartway Crus. Sec.: P. B. Ver- 
million, Des Moines, Iowa. Regular meet- 
ings on third Tuesday of each month. 

Lou1stANA ENGINEERING Socrety. Sec.: 
G. W. Lawes, 806 Gravier St.. New Or- 
leans. Regular meetings on second Mon- 
day of each month. 

Master Car  Burtpers’ ASSOCIATION. 
Sec.: J. W. Taylor, 667 Rookery, Chicago. 
Meeting, June 22-24, Saratoga Springs. 

MonTANA oF ENGINEERS. Sec.: 
Clinton H. Moore, Butte, Mont. Regular 
meetings on second Saturday in each 
month. 

NaTIonAL Etectric Licht ASSOCIATION. 
Sec.: Ernest H. Davis, 136 Liberty St. 
New York. Annual convention in May, at 
Boston. 

New Enctanp Rarroap Crus. Sec.: 
Edw. L. Janes, Back Bay P. O., Boston. 
Regular meetings, second Tuesday in each 
month, except June, July, August and Sep- 
tember, at Pierce Hall, Copley Square. 

New Encrann Water Works ASSOCIA- 
tion. Sec.: Willard Kent, Tremont Tem- 
ple, Boston. Next meeting, March 1o, at 
Boston. 

New Etectricat Society. Sec.: 
Geo. H. Guy, 114 Liberty St.. New York. 
Meetings monthly, on different Wednes- 
days, at the American Institute, 19 W. 
44th St. 

New York Rarroap Crus. Sec.: F. M. 
Whyte, Grand Central Station, N. Y. City. 
Regular meetings on third Friday of each 
month, except June. July and August, at 
Carnegie Hall, 154 W. 57th St.. New York. 

New York Street Rartway ASSOCIATION. 
Sec.: W. W. Cole, Elmira. Annual meet- 
ing, Sept. at Utica. 

Nortu-West Rartway Sec.: T. 
W. Flannagan, Minneapolis, Minn. Regu- 
lar meetings on first Tuesday after second 
Monday of each month, except June, July 
and August, alternating between Minne- 
apolis and St. Paul. 

Paciric Coast ELEctrIcAL TRANSMISSION 
AssocraTion. Sec.: Geo. Ww, 237 
Cherry St.. San Francisco. Annual con- 
vention, third Tuesday in June. Intermedi- 
ate meetings subject to call. 

Paciric Coast Ramway Sec.: C. 
C. Borton, West Oakland, Cal. Regular 
meetings on third Saturday of each month 
at San Francisco and other cities. 

Pacrric Nortuwest Socrety or Enai- 
neers. Sec.: Prof. M. Roberts, Seattle. 
Wash. Meetings monthly in Chamber of 
Commerce rooms, Seattle. 

Rartway Crus or Prttssurc. Sec.: J. 
D. Conway, P. & L. E. R. R.. Pittsburg. 
Pa. Regular meetings on fourth Friday of 
each month, except June, July and August, 
at Hotel Henry. ‘ 

Rartway Association. Sec.: B. 
B. Adams, 83 Fulton St.. New York. Regu- 
lar meetings on second Tuesday of January, 
March, May, Sept. and Nov. 
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Ricumonp Ramway Crus. Sec.: F. O. 
Robinson, 8th & Main Sts., Richmond, Va. 
Regular meetings on second Thursday of 
each month, except June, July and August. 

Rocxy Mountain Crus. See.: 
M. M. Currier, Colorado City. Regular 
meetings on second Tuesday of each month, 
at Union Depot, Denver. 

St. Lovrs Rar-way Crus. Sec.: E. A. 
Chenery, Union Station, St. Louis. Regu- 
lar meetings on second Friday of each 
month, except July and August. 

Socrety or CHemicaL INpustry, New 
York Section. Sec.: H. Schweitzer, 40 
Stone St. Meetings on third Friday after 
the first Monday of each month, at Chem- 
ists’ Club, 108 W. 5sth St. 

SouTHERN AND SOUTHWESTERN RAILWAY 
Crus. Sec.: W. A. Love, Atlanta, Ga 
Regular meetings on third Thursday of 
Jan., April, Aug. and Nov., at Atlanta. 

TECHNICAL Society oF THE PactFic 
Coast. Sec.: Otto von Geldern, 31 Post 
St., San Francisco. Regular meetings on 
first Friday of each month. 

Texas Rattway Crus. Sec.: T. H. Os 
borne, Pine Bluff, Ark. Regular meetings 
on third Monday of April and September. 

WEsTERN Rartway Sec.: Jos. W. 
Taylor, 667 Rookery, Chicago. Meetings 
on third Tuesday of each month, except 
June, July and August, Auditorium Hotel. 
Chicago. 

WEsTERN Society oF ENGINEERS. Sec.: 
T. H. Warder, Monadnock Block, Chicago 
Regular meetings on first Wednesdav and 
extra meetings on third Wednesday of each 
month, except July and August. 


Personal. 

—Mr. William A. Sweet, the well-known 
steel maker and manufacturer, died at his 
home in Syracuse, N. Y., on January 3oth. 

—Mr. Nikola Tesla announces that in 
connection with the commercial introduction 
of his inventions, he will render profes- 
sional services in the general capacity of 
consulting electrician and engineer. His 
laboratory is on Long Island, and his resi- 
dence at the Waldorf-Astoria Hotel, New 
York. 

—Mr. Putnam A. Bates, assistant secre- 
tary and sales manager of the Crocker- 
Wheeler Company, has resigned that posi- 
tion, and has formed a partnership with 
Mr. John Neilson, who was until recently 
assistant secretary and assistant treasurer 
of the New York & Stamford Electric Rail- 
way, and under the firm name of Bates & 
Neilson, will conduct a general practice of 
consulting electrical engineering, with 
offices in New York. 
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—Mr. George W. Fowler, who for sev- 
eral years has been connected with the en- 
gineering department of the C & C Electric 
Company, has resigned his position with 
that company and will hereafter be as- 
sociated with Mr. George D. Beinert, the 
well-known electrical contractor, 32 Bible 
House, New York. 

—Mr. ‘Tl. H. Bailey Whipple has returned 
to the Sawyer-Man Electric Company to 
the position which he left last summer in 
order to take part in the reorganization of 
the Sales Department of the Nernst Lamp 
Company, of Pittsburg. 

~—Mr. Herman Johnson, has associated 
himself with the Acorn Engineering & 
Manufacturing Company, 27 Thames St. 
New York , in charge of shop operations. 

—Dr. Joseph Hyde Pratt, of the Engi- 
neering Co. of America, is examining prop- 
erties in North Carolina and South Caro- 
lina, investigating the tin and monazite de- 
posits in those wtates. 

—Mr. Albert E. Doe, Jr., formerly con- 
nected with The Norcross Bros. Co., of 
Boston, has severed his connection with that 
firm to take the position of New England 
salesman for the Thos. H. Dallett Co., of 
Philadelphia, manufacturers of stone work- 
ing tools, portable drills, pneumatic ham- 
mers and other apparatus. 

~—Mr. W. S. Chase, sales manager for 
The National-Acme Manufacturing Com- 
pany, has gone to England and the Conti- 
ent on a business trip. 

—Mr. W. P. Colton, advertising agent of 
the Delaware, Lackawanna & Western 
Railroad Co., will have his duties extended 
io include the Industrial Department, vice 
Mr. C. W. ‘Ten Broeck promoted, with title 
of Industrial and Advertising Agent. 

—Mr. John Leonard Kebler, vice-presi- 
dent and general manager of the Ward- 
Leonard Electric Company, died very sud- 
denly on February 2nd, 1904, at Albuquer- 
que, New Mexico. 


Industrial Notes. 

—The Silicate Stone Company, of 39 
Wall St. New York, have acquired the 
American rights to Ford’s silicate-of-lime 
stone process, which embodies a simple and 
cheap method of making artificial building 
stone in blocks of all sizes, stone brick, 
tiles and paving slabs. In consequence of 
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the high cost of good natural building stone 
and the difficulty of obtaining any at all 
in many localities, attempts have been made, 
from time to time, to produce a good sili- 
cate-of-lime building stone, but Mr. L. P. 
bord, of England, is the first who has suc- 
ceeded in making it commercially in large 
blocks without cracks. His experiments ex- 
tended over several ‘years and cost a large 
sum of money, but he has been finally suc- 
cessful in producing an artificial stone of 
the highest quality in an economical man- 
ner. In the manufacture of this stone, the 
lime and the sand, at the high temperature 
and pressure employed, react upon eaci 
other, forming a cementitious silicate of 
lime, to the presence of which the great 
mechanical strength of the stone is largely 
due. The resistance of this stone to frost, 
corrosive atmospheres and sea water is 
high, and in many cases superior to that of 
natural stone. Its porosity is small, and it 
is very durable. On account of its uniform 
texture and strength, it can be worked and 
carved very easily, and its hardness can 
be varied to suit the purposes for which 
it is intended. Owing to its homogeneous 
structure, there is also no loss from irregu- 
larities and defects, as with natural stone. 
In appearance, the silicate-of-lime stone i: 
like a fine or coarse-grained sand stone, and 
is of light or dark cream color, according 
to the sand used. By the addition of suit- 
able coloring matters it can also be made 
in several other colors. This stone is man- 
ufactured in large or small blocks, to sui‘ 
the convenience of the builder and the 
mason, who can work it as they please, and 
it is also made in the form of bricks, tiles 
and paving slabs. Arrangements for its 
manufacture in this country on a large scale 
are being made, and the Silicate Stone 
Company, of 39 Wall St., New York, will 
be glad to furnish full information to all 
who are interested in this new building ma- 
terial. 

—The Allis-Chalmers Co., of Chicago, 
have widened their scope of manufacture 
and have engaged in the following new lines 
of work: Steam turbines; hydraulic ma- 
chinery; gas engines; electrical machinery. 
As regards steam turbines, they have be- 
come associated with, and form part of, the 
Steam Turbine Advisory Syndicate, of Eng- 
land, which is composed of the Yarrow 
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Shipbuilding Co., the Tweedie (Vulcan) 
Shipbuilding Co., Willans & Robinson, and 
the Allis-Chalmers Company. Mr. Fullager, 
formerly chief engineer Parsons Steam 
Turbine Co., of England, is now consulting 
engineer for the Steam Turbine Advisory 
Syndicate. The steam turbines are of the 
horizontal type, and the Allis-Chalmers Co. 
are prepared to build sizes of from 500 to 
5,000 kilowatts, and can, if required, build 
up to units of 10,000 kilowatts. Their li- 
cense from the Advisory Turbine Syndicate 
concedes to them all of the United States, 
Canada and Mexico, with equal rights and 
privileges in South America, and rights to 
do business elsewhere in the Western Hemi- 
sphere. They have concluded arrangements 
with Escher-Wyss & Co., of Ziirich, Switzer- 
land, whereby they become the sole li- 
censees for the Western Hemisphere, for 
the famous hydraulic machinery of this 
Swiss firm, some of whose apparatus has 
been installed at the Niagara Falls plant of 
the Cataract Construction Co., and whose 
turbine water wheels enjoy a world-wide 
reputation. The Allis-Chalmers Co. have 
bought the Western patents, and have be- 
come sole licensees, for the Western Hem- 
sphere, of the Niirnberg Machine Co., 
Nuremberg, Germany, for the _latter’s 
gas engines, and are now prepared to 
make these engines up to any re- 
quired horse power, suitable for use 
with blast-furnace gas or other kinds 
of gas. The Allis-Chalmers Co. have also 
entered into the manufacture of generators, 
motors, and electrical apparatus in all its 
branches, both for stationary and railroad 
work, power house installation for trans- 
portation purposes and electric lighting. 
They have engaged to take charge of this 
department of their business Mr. John F. 
Kelly, formerly of the Stanley Electric Co., 
Mr. William Stanley, of the same company, 
as consulting engineer, and Mr. John H. 
Kelman, formerly superintendent of the 
Stanley Company, as superintendent. These 
new branches of industry, combined with 
their celebrated reciprocating engines and 
other older lines of work, will enable the 
Allis-Chalmers Co. to take contracts for 
complete power plants of all descriptions and 
to furnish the best of their respective kinds. 

—The Quincy Engine Works, of Quincy, 
Ill, are builders of special machinery as 
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well as builders of the Williams vertical 
engines, the Quincy Corliss engines and the 
Quincy four-plunger motor-driven pumps. 
They have just completed a set of ten spe- 
cial filter presses for a large glucose fac 
tory, together with a motor-driven four- 
plunger hydraulic pump and hydraulic ac- 
cumulator for operating them. 

—The Acorn Electric & Manufacturing 
Company, of 27 Thames Street, New York, 
has changed its name to the Acorn Engi- 
neering & Manufacturing Company. This 
company is equipping a shop for all kinds 
of experimental and model work and gen- 
eral repairing, with Mr. Herman Jonson 
in charge of the shop operations. 

—P.& F. Corbin, the New Britain, Conn.., 
manufacturers of hardware, have issued a 
handsome*book in commemoration of the 
semi-centennial of the incorporation of their 
company. This volume gives a history of 
the growth of a large organization from 
small beginnings, with interesting accounts 
of the men who have built up the business. 
There are many excellent portraits, views 
of the works, and other illustrations, all 
executed in artistic style, the printing and 
the paper are very good, the binding well 
made and tasteful, and the whole book 
forms a worthy memorial of an event which 
is of general interest on account of the 
high and wide reputation of the house ot 
P. & F. Corbin, and is particularly remark- 
able in that the man who organized the 
company is its active head to-day. 

—The American Electric Improvement 
Co., of Philadelphia, have recently installed 
their Clark electric water purifying plants 
at Gila Bend, Arizona, for the Southern 
Pacific Co., at Philadelphia, for the Puro 
Electro Water Co., and in Europe, and have 
also received orders from some manufac- 
turing establishments. They guarantee that 
their apparatus will purify 360 gallons of 
Schuylkill River water at a cost of one 
cent. 

—The Iron and Steel Institute will hold 
its annual general meeting at the Institution 
of Civil Engineers, in London, on May 5th 
and 6th, under the presidency of Mr. An- 
drew Carnegie, at which time the awards 
for the Carnegie Research Scholarships 
will be announced. The autumn meeting 
will take place in New York, on October 
24th, 25th and 26th, after which there will 
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be excursions to the St. Louis Exposition, 
Niagara Falls and some of the principal 
American cities. A committee has been 
formed in the United States for the recep- 
tion of the Institute, with Mr. Charles 
Kirchhoff as president, and Mr. Theodore 
Dwight, of 99 John St., New York, as sec- 
retary. 

—The Wellman-Seaver-Morgan Com- 
pany, of Cleveland, Ohio, announce: the 
opening of a Pittsburg office, located at 515 
Frick Building, in charge of Mr. Willard 
N. Sawyer, Manager, for the convenience 
of the trade adjacent to Pittsburg. Mr. 
Sawyer has been with the company for a 
number of years, prior to which he was 
general superintendent of the Tennessee 
Coal, Iron Railroad Company’s Steel 
Works at Ensley, Alabama. 

—The Bradley Manufacturing Company, 
of Pittsburg, have ready, for immediate 
shipment, one 160-horse-power, 3-line, com- 
pound Willans vertical central-valve en- 
gine, direct connected to a _ 100-kilowatt, 
125-volt, direct-current, Western Electric 
Co. generator, both mounted on one base. 
This engine can be arranged for steam 
pressure ranging from I00 to 150 pounds, 
and for condensing or non-condensing. 

—The Sprague Electric Company an- 
nounces that its Baltimore office, which was 
destroyed in the recent fire, is now located 
in the Maryland National Bank Building. 

—The General Electric Company has es- 
tablished a drafting room apprenticeship 
course, to which young men who are able 
to pass a satisfactory examination in arith- 
metic are eligible. The course is intended 
to fit applicants for drafting room positions, 
lurther information can be obtained by ap- 
plication to Mr. J. W. Upp, Engineer in 
charge of Drafting Room, General Electric 
Company, Schenectady, N. Y. 

—The Aultman & Taylor Machinery Co., 
of Mansfield, O., have secured through the 
Cahall Sales Department, W. W. Darley, 
general western agent, the largest instai- 
ment of boilers for the Louisiana Purchase 
Exposition at St. Louis. The instalment 
will consist of eight 508-H.P. and eight 
4o0-H. P Cahall horizontal water-tube boil- 
ers, all equipped with the Mansfield chain 
grate stokers. The entire sixteen boilers 
will be equipped with induced draft, fur- 
nished by the Buffalo Forge Co. 


—The Wm. H. Wilkinson Co., have 
moved into their new shops at West Med- 
way, Mass., to which place all communica- 
tions intended for them should be ad- 
dressed. Their Boston representative is 
The Wm. H. Gallison Co., 36 Oliver St. 

—Mason G. Worth & Co., have removed 
their offices to 1209 and 1210 Real Estate 
Trust Building, Philadelphia. 

—The Rochester Gas Engine Company 
announces that it has re-organized, with J. 
S. Graham, President; J. J. Leary, Vice- 
President, and W. J. Graham, Secretary and 
Treasurer. Messrs. J. S. and W. J. Graham 
have been manufacturers of machinery in 
the city of Rochester for many years, under 
the name of The Graham Machine Com- 
pany, and have recently disposed of their in- 
terests to the A. T. Hagen Company. 

—W. H. Coverdale & Company have re- 
cently been incorporated to do a general 
engineering and contracting business, with 
offices at 66 Broadway, New York. 

—Even the appalling fire which recently 
swept a large part of Baltimore out ot 
existence will benefit some. The salvage 
companies, who salvage goods damaged by 
fire and sell them for the benefit of the fire 
insurance companies, will profit by this loss 
The goods damaged must be carefully dried 
before they become saleable, much depend- 
ing upon the success of this drying. The 
Underwriters’ Salvage Co., of New York 
City, recently placed an order with the B. 
I’. Sturtevant Co., of Boston, for the com- 
plete equipment of a kiln for drying such 
goods by the Sturtevant fan system. The 
kiln is not only equipped with the 
Sturtevant apparatus for drying, consist- 
ing of a Sturtevant steam fan connected 
to a Sturtevant fireproof heater and gal- 
vanized iron distributing pipes, but the en- 
tire material and workmanship for making 
the rooms fireproof was furnished by the 
B. F. Sturtevant Co. 

—The Roessler & Hasslacher Chemica! 
Co., of 100 William St., New York, have 
issued a calendar, with an attractive picture 
in a tasteful frame. 

—The Poole Engineering & Machine 
Company announce that their works at 
Woodberry were not injured by the recent 
destructive fire in Baltimore, but that their 
office on German St., was entirely destroyed. 
after the books and papers were removed 
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in safety. They have concluded, therefore, 
to combine their entire office force at Wood- 
berry, where they are just completing a fire- 
proof office building, which will afford them 
ample accommodation. 

—The American Water Softener Com- 
pany, of Philadelphia, have opened a branch 
office in the Outlook Building, Columbus, 
O., which is in charge of Mr. W. H. P. 
Fisher, general sales agent for the company, 
and Mr. A. C. Tomlinson, manager of the 
Columbus office, who for some time was 
assistant manager of the Philadelphia office. 

—The Bullock Electric Manufacturing 
Company, of Cincinnati, have established 
temporary quarters for their Baltimore dis- 
trict manager at 303 Cortlandt St., as the 
regular offices were destroyed in the fire. 

—The Nernst Lamp Company, in accord- 
ance with its new policy of establishing 
district offices in the large cities, has re- 
cently opened an office at 47 State Street, 
Detroit, Mich., and appointed Mr. Charles F. 
Case as district sales manager there. The 
territory embraced by this office is the lower 
peninsula of the State of Michigan, the 
northwestern part of Ohio and the north- 
eastern part of Indiana. 

—The Weber Gas and Gasoline Engine 
Company, of Kansas City, Mo., will ex- 
hibit one of their vertical two-cylinder en- 
gines, of 150-horse power, at the St. Louis 
World’s Fair. Besides this, their exhibit 
will include a Weber gas producer, and an 
electric generator to be driven by the engine. 

—The Power and Mining Machinery 
Company, of New York, which manufact- 
ure and sell Loomis-Pettibone gas appa 
ratus, Holthoff mining machinery and 
American Crossley gas engines, have re- 
cently made a contract with the Elmira 
Water, Light and Railroad Co., of Elmira, 
N. Y., for a 1300-horse-power Crossley gas 
engine, to operate with natural gas and to 
be direct-connected to a General Electric 
alternator. 

—The Standard Tool Company, of Cleve- 
land, the manufacturers of twist drills and 
other specialties, have issued a calendar con- 
taining useful and practical mechanical in- 
formation. 

—A large order for Pelton water wheels 
is being completed for the Columbia Im- 
provement Company, near Tacoma, Wash. 
The installation consists of four Pelton 


units, aggregating 31,000 horse-power, oper- 
ating under an 850-foot head. These are 
the largest water-wheel units in the world, 
with the exception of those at Niagara Falls 
and demonstrate the facilities of the Pelton 
Co. for handling especially large orders. 
An 88-page illustrated catalogue, containing 
complete data in reference to hydraulic 
power, can be obtained by addressing the 
Pelton Water Wheel Co., 111 Main St., San 
Francisco, and 148 Liberty St., New York. 

—The Jeffrey Manufacturing Company, 
of Columbus, Ohio, through their connection 
with the Ohio Malleable Iron Company, of 
the same place, are now in the field solicit- 
ing orders for high grade malleable castings. 

—The American School of Correspond- 
ence, at the Armour Institute of Technology, 
Chicago, publishes a “Cyclopedia of Engi- 
neering,” which contains the essence of the 
engineering subjects taught by the School. 
The cyclopedia is in four volumes, and is 
made up of condensed, practical information, 
useful in every-day work, and is intended 
to furnish actual instruction to those who 
cannot take a correspondence course. 

—The Tengwall File and Ledger Com- 
pany, of Chicago, publish a bright little 
monthly magazine, devoted to modern busi- 
ness methods, called Tengwall Talk. Among 
the novel and convenient devices brought 
out by this company is a perpetual vest- 
pocket memorandum book, 2 by 4 inches, 
bound in black flexible leather and fitted 
with fifty bond paper sheets, which can be 
replaced when used. 

—The Pittsburg Shear Knife and Ma 
chine Company, has changed its name to 
the Heppenstall Forge & Knife Company, 
while remaining under the same manage- 
ment. 

—The Electric Club Journal, which is 
published monthly by The Electric Club, of 
Pittsburg, made its first appearance in Feb- 
ruary, and if it maintains the standard set 
by its initial number, it will prove an in- 
teresting and valuable addition to technica! 
journalism. The Electric Club Journal is 
written for the young engineer, and while 
it is primarily the organ of The Electric 
Club, and the mouthpiece of the engineering 
apprentices in the various Westinghouse 
establishments, it possesses a general in- 
terest which will appeal to a far wider con- 
stituency. 
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NEW CATALOGUES AND TRADE PUBLICATIONS 


- 


Asbestos. 

Booklet devoted to asbestos for theatre curtains, 
scenery, rope, upholstery, carpeting, walls and 
other uses, together with samples of asbestos the- 
atre-curtain cloth, with and without interwoven 
wire. 6 by 3% in.; pp. 4. H. W. Johns-Man- 
ville Co., 100 William street, New York. 

Boilers. 


Circulars, containing illustrations and descrip- 
tions of Mosher water-tube boilers, and tests of 
these boilers on the U. S. Monitor “Florida.” 
Many torpedo boats and fast yachts have also been 
equipped with Mosher boilers, including the “Ar- 
row,” with a speed of 45 miles an hour; the 
“Ellide,” 40 miles an hour, and others. 5% by 
9 in. Mosher Water-Tube Boiler Co., 1 Broad- 
way, New York. 


Bolt Machinery. 

Catalogue D, containing illustrations and de- 
scriptions of Burdict bolt machinery, comprising 
square headers, hexagon headers, nut-burring ma- 
chines, hot-pressed-nut machines, automatic 
threaders, pointers, nutters and tappers, and also 
of Schlenker bolt cutters. 9 by 6 in.; pp. 36. 
Howard Iron Works, Buffalo. 


Concrete Mixers. 


Circular with illustrations and descriptions of 
the Stanley Prismatic Drum concrete mixer for 
batch mixing, adapted for driving by steam, gaso- 
line or electricity, and the Portable Gravity con- 
crete mixer, for continuous mixing, with useful 
tables and information about concrete, cement 
and cement testing, mortar and artificial stone. 
6 by 7 in.; pp. 8. Contractors’ Plant Company, 
Boston. 


Conduit. 


Pamphlet, containing handsome illustrations 
and descriptions of bituminized fiber conduit for 
underground electrical work and various appli- 
cations of this conduit, which is electrolysis proof 
and non-corrosive, moisture proof and non-abra- 
sive. 7% by 6% in.; pp. 32. American Conduit 
Co., Los Angeles, Cal. 

Counting Machines. 

Circular, with return postal card, devoted to 
Durant counting machines, which are especially 
adapted to printing presses. 5% by 3% in.; pp. 
& W.N. Durant, 235 22d Street, Milwaukee. 

Cranes. 


Catalogue No. 15, with handsome half-tone il- 
lustrations and descriptions of large electric 
traveling cranes for steel works, machine shops 
and other establishments, as they appear in opera- 
tion, and of their parts, with specifications and 
partial list of users. 9 by 12 in.; pp. 56. Also, 
catalogue No. 14, devoted to hand-power cranes of 
various types. 9 by 12 in.; pp. 15. The Case 
Manufacturing Co., Columbus O. 


These catalogues may be had free of charge on application to the firms issuing them. 
Please mention The Engineering Magasine When you write. 


Electric Driving. 

Bulletin No. 40, with illustrations and descrip- 
tions of electric motors for cranes and hoists of 
various kinds. 10 by 7% in.; pp. 16. Also a 
number of flyers, with illustrated descriptions of 
various kinds of hine tools equipped with elec- 
tric motors, and an account of a method of mul- 
tiple-voltage, variable-speed control. 7 by 4% in. 
Crocker-Wheeler Company, Ampere, N. J. 

Electric Vehicles. 


Circular No. 1059, containing descriptions and 
illustrations of electric motors, controllers, stor- 
age-battery indicators, and other parts of electric- 
vehicle motive-power equipments. 10 by 7 in.; pp. 
24. Also circular No. 1032, devoted to electric 
railway motors; circular No. 1061, describing 
automobile charging outfits, and folder No. 4006, 
devoted to auxiliary apparatus for railway equip- 
ments. Westinghouse Electric & Manufacturing 
Co., Pittsburg. 


Elevator. 


Circular, illustrating and describing the Mabbs 
counterbalance electric elevator, in which the elec- 
tric motor travels up and down vertical racks and 
counterbalances the car and its average load. 8% 
by 3% in.; pp. 8. Mabbs Electric Elevator Co., 
Chicago. 

Fireproof Construction. 


Illustrated and descriptive catalogue of fire- 
proof building material, including ‘“‘Phenix’”’ hol- 
low wall construction, red clay and glass roofing 
tiles and the “Herculean” terra cotta flat arch, 
with views of buildings employing these methods 
of construction and records of test. 9 by 6 in.; 
pp. 20. Henry Maurer & Son, 420 East 23d 
Street, New York. 


Gasoline Engines. 


Booklets and circulars devoted to gas, gasoline, 
distillate crude oil and kerosene engines for all 
purposes, and to dynamos and electric motors. 
Fairbanks, Morse & Co., Chicago. 

Grab Buckets. 

Circular No. 77, with illustrations and descrip- 
tions of grab buckets, made in three pieces, with 
very wide opening, which are absolutely self- 
filling, and will work in ore, mine-run coal, 
broken limestone, gravel and sand, and will also 
excavate in clay, gravel and soft earth of any 
nature. 3% by 6in.; pp. 12. The Jeffrey Manu- 
facturing Co., Columbus, O. 


Grate Bars. 


Booklet describing and illustrating the Hall 
patent grate bar for steam boiler furnaces, kilns 
and other places, and giving a list of users of 
these grate bars. Also, an illustrated description 
of Stowell’s compound-lever car mover. 6 by 3% 


in.; pp. 16. Stowell Mfg. & Fdry. Co., South 
Milwaukee, Wis. 
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Industrial Railways. 

Catalogue 038, containing illustrations and de- 
scriptions of narrow-gauge railways for manufac- 
turing establishments, special tracks, a great vari- 
ety of cars, electric locomotives and all other 
accessories, with views showing these railways in 
operation, and memoranda for engineers and 
architects. 9 by 6% in.; pp. 52. C. W. Hunt 
Company, West New Brighton, Staten Island, 
N. Y. 


Loose-Leaf Devices. 

Catalogue of Tengwall “time savers,” including 
loose-leaf files, ledgers, price books, scrap books, 
music books, binders, perforators and other loose- 
leaf devices. 9 by 6 in.; pp. 52. Tengwall File 
& Ledger Co., Chicago. 


Machine Tools. 

Catalogue, with illustrations and descriptions of 
tapping machines, riveting machines, screw slot- 
ters, speed indicators, round-belt cutter and punch, 
brass machine screws, and other machinery and 
tools. 7 by 5% in.; pp. 31. Also catalogue No. 7. 
devoted to incandescent electric-lamp pull sockets 
and pull clusters and other high-grade electric 
specialties. 3%4 by 6% in.; pp. 59. Harvey Hub- 
bell, Bridgeport, Conn. 

Booklet, with illustrations and descriptions of 
modern high-standard lathes, planers, shapers, up- 
right drills, radial drills and boring mills for 
rapid work production. 3% by 6 in.; pp. 1s. 
The American Tool Works Co., Cincinnati. 


Overhead Tramway. 

Catalogue No. 60, containing illustrations and 
descriptions of the Coburn patent carrying system 
or overhead tramway, and other styles of overhead 
trolleys for manufacturing plants, repair shops, 
packing and cold-storage houses and other estab- 
lishments. regular and special forms of cranes and 
other kinds of conveying, unloading and hoisting 
machinery. 9 by 6 in.; pp. 32. New Jersey 
Foundry & Machine Co., 9-15 Murray Street, 
New York. 

Piling. 

Pamphlet. with illustrations and descriptions 
of interlocking channel-bar steel piling for coffer- 
dams. bridge foundations. water-tight bulkheads, 
dry docks. dams, mine shafts. building founda- 
tions and deep excavations of all kinds, and views 
showing engineering works where this steel piling 
was used. 9 by 6 in.: pp. 40. Friestedt Inter- 
locking Channel Bar Company, Chicago. 


Pipe Machines. 

Circular, with illustrations and descriptions of 
the Standard Wieland 6-inch nipe-threading and 
cutting machine, with adjustable expanding chas- 
ers for 1%-inch to 6-inch pine. 6 by o in.; pp. 4. 
Standard Engineering Co., Ellwood City, Pa. 


Power Equinment 
Bulletin, Series C. No. 3. containing 2 well 
iMustrated article. abstracted from Power. giving a 
description of the steam and electric power in 
tallation in the Mexican Central Railway Com 
shops at Aguascalientas. 10 hv 7 
D’Olier Engineering Company. Phil 
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Punches and Shears. 

Catalogue, with illustrations and descriptions 
of punches and shears in various styles, for belt 
and hand power, bending rolls and woodworking 


machinery. 7 by 5 in.; pp. 31. Badger State 
Machine Co., Janesville, Wis. 
Quartz Mill. 


Catalogue No. 6, third edition, illustrating and 
describing the Huntington centrifugal roller 
quartz mill, for pulverizing gold ores, and other 
ore milling and concentrating machinery. 9 by 6 


in.; pp. 18. Harron, Rickard & McCone, San 
Francisco. 
Steam Engines. 


Bulletin No. 8A, with illustrations and descrip 
tions of Haberkorn automatic cut-off steam en- 
gines, and their parts, particularly the cylinder 
valve chambers and piston valves. 11 by 7% in.; 
pp. 4. Haberkorn Engine Co,, Fort Wayne, Ind. 


Steam-Engine Test. 

Booklet, the second number of the “‘Engineer- 
ing Lore Series.’ containing an illustrated com- 
prehensive description of a test of a horizontal 
tandem compound high-speed steam engine, made 
at Sibley College, Cornell University, by Prof. 
R. C. Carpenter. Buffalo Forge Company, Buf 
falo. 

Watchman Clocks. 

Pamphlet illustrating and describing the How- 
ard electric clock and system for making a rec- 
ord of watchman’s rounds, which is permanent 
and cannot be tampered with. The clocks may he 
also fitted with a program attachment. There is 
a long list of users of these clocks. 8 by 4 in.; 
pp. 32. The E. Howard Clock Co., Boston. 


Water-Wheel Governors. 


Circular, with illustrations of Sturgess water- 
wheel governors, and letters of recommendation. 
The Turbine Engineering 


o by 6 in.: pp. 12. 
Company, West Troy, N. Y. 
Wire Cloth. 


Price list of catalogue No. 21, giving informa- 
tion about Tyler double-crimped iron or steel wire 
cloth, brass or copper wire cloth, phosphor bronze 
wire cloth, heavy wire screen, and other kinds of 
wire cloth and screen. 6 by 3% in.; pp. 63. The 
W. S. Tyler Company, Cleveland 

Wire-Rope Tramways. 

Catalogue, containing comprehensive descrin- 
tions of wire-rope aerial tramways, with illustra- 
tions of a seventeenth century rope tramway. ° 
niece of wire rope unearthed at Pompeii. and 
many modern installations of aerial tramwavs and 
other apnlications of wire rone. 7 by 9% in.: 

Broderick & Bascom Rope Co., St. Louis, 


nn, 50. 
Mo. 
Wrenches. 

Booklet. with illustrations. description ond 
prices of Kevstone crocodile or alligator wrenches 
made of high-grade steel, properly ond 

tempered. 5 by 3% in.: pp. 4. Keystone Drop 
Forge Works, Chester, Pa. 
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PUBLICATION OFFICES, 120-122 LIBERTY ST., NEW YORK 
222-225, STRAND, LONDON, W. C. 


MINE CARS, ORE CARS. 


Wheels and Axles for every class of mine 
service. Watt’s Self-Oiling Wheels. 
High Quality of Our Work. 


Drawings and Estimates furnished for any kind of 
Mining, Ore or Logging Cars wanted. 


EXPORT TRADE A SPECIALTY. 
The Watt Mining Car Wheel Company 


BARNESVILLE, OHIO, U. S. A. 


BLACK DIAMOND FILE WORKS. 
Special Prize 
Twelve Medals of 
Award cat I[nterna- GOLD MEDAL at 
tional Exhibitions. : Atlanta, Ga., 1895. 


G. & H. BARNETT CO. . PHILADELPHIA, PA. 


FOR SMALL POWER PLANTS 
The Junior Type 


Secor Oil Engine 


was designed to supply the demand for a high 
grade kerosene engine, suitable for small in- 
Stallations. It starts promptly, runs automatic- 
ally, governs closely, and is thoroughly reliable, 


The General Power Company 
81-83 Fulton Street, New York City 


PHILADELPHIA: H. Matteson, Jr., 690-692 Bourse Building 
Write for descriptive catalogue S. D. 19 OIRECT CONNECTED TO DYNAMO. 


NICHOLSON FILE CO. 


GENERAL OFFICES: PROVIDENCE, R. I., U.S. A. 


ANN ATTN 


| FILES AND RASPS 


Nicholson. Arcade. Great Western. Eagle. > 
Kearney & Foot. American. McClellan. J. B. Smith. Gold Medal. 


Copyrighted, 1y0o3, by John R. Dunlap. Entered at the New York Post Office as 
mail matter of the second-class. 
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es Steam Shovels, Ballast Unloaders, 
|  Dredgers and Ditchers, 


SUITABLE FOR ALL CLASSES OF WORK. 


Particulars pagnetions machinery suitable to your 
needs and illustrated catalogues gladly s: nt. 


The Steam Shovel 


No. 607 W. Center Street, Marion, Ohio, U. S. A. 


A Most 

Efficient 

Valve that 
you can 
rely on. 


STEAM ENGINE INDICATORS. 
PRESSURE AND VACUUM GAGES. 
STATIONARY ANO MARINE VALVES. 
WATER RELIEF VALVES 
RECORDING GAGES. 
REVOLUTION COUNTERS. 
LUBRICATORS AND OIL CUPS. 
SINGLE BELL CHIME WHISTLES 
BRANDEN RUBBER PUMP VALVE. 
JOHNSTONE BLOW-OFF VALVES. 
FEED WATER REGULATORS, Erc., Erc. 


Crosby Steam Gage @ Valve Co., 


OFFICE AND WORKS, BOSTON, MASS. 


STORES—9}3-07 Oliver St., Boston. 78 Fonn St., New York. 21-23 Lake St., Chicago. 
147 Queen Victoria St., London, England. Pop Safety Valve. 


THE DAYTON GLOBE IRON Works Co., DAYTON, OHIO. 
MANUFACTURERS OF..... 
The New American Turbine Water Wheel, 
Power Transmission Machinery, Gearing. 
SEND FOR CATALOGUE. 
Pacific Coast Agents: PELTON WATER WHEEL COMPANY, 126 MAIN STREET, SAN FRANCISCO, CAL. 


New York Office: 
85 Chambers St. 


London Office: 
57D Hatton 
Garden, E. C. 


THE HOHMANN @ MAURER MFG. CO., «= Rochester, N. Y. 


Centrifugals if For Gas Works 
Vacuum Pans Chemical Factories 


Cane Shredders 3 60’/ Portable Pipe Cutting Machines; 

cuts 60// pipein 48 minutes; savestime, 
Defecators labor, pipe, money, Made in all sizes 
Turn Tables from to 16//. 


=P. HOLLINGSWORTH MORRIS 1501 S. Front St., - PHILA., PA. 


SUGAR MACHINERY SPECIAL MACHINERY 


IMPROVED WATCHMAN’S TIME DETECTORS 
ano ELECTRIC CLOCKS 


That Detect Watchmen Who Do Not Watch. Caneot betampered with. Usad 
wherever a watchman isemployed. Endorsed by Fire Insurance Laderwriters, 


MANUFACTURED BY 
E. IMHAUSER & CO., 206 BROADWAY, NEw YORK City 


WRITE FOR CATALOG. 


Please mention The Enginecring Magazine when you write. 
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THE BUCYRUS 
COMPANY 
“SOUTH MILWAUKEE, WIS. 


STEAM SHOVELS 
RAILROAD PILE DRIVERS 
RAILROAD WRECKING 
CRA 
BENEDICT- DIPPER DGES 
SUCTION DGES 


Positively resists Electroly- 
sis and hence is best for 


CONDENSER TUBES. Tools for Sheet Metals 


PRESSES AND PUNCHES 

Blec- , 

> plage ser SQUARING AND ROTARY SHEARS, 
Tubes” giving scientific aoa S TOOLS, ETC. 
reasons for superiority 0) ) 


“Benedict Nickel” over Niagara Machine & Tool Works, 
copper and brass. . Buffalo, N. Y. 


Benedict & Burnham Mfg.Co. 
Waterbury, Conn. 


| [AUTOMOBILISM teatea 


The Engi- 
neering Index in this magazine. 


Special Machinery ye QUINCY ENGINE WORKS w Quincy 


Engines, Pumps 


Ce 


Pulverizers 


are guaranteed DUSTLESS in opera- 
tion and are the most practical and 
economical mills on the market for 


COAL 
for Portland Cememt Works, Metal- 
lurgical Furnaces, etc., etc. 
GRAPHITE, Sulphur, Borax, Feldspar, Barytes, Fuller’s Earth. 
OCHRES, Kaolin, Chalk, Slate, Shale and Metal Oxides. 
GOLD ORES, Silver, Copper, Lead, Iron, Manganese and Zinc 
Ores. LIMESTONE, Marl, Phosphates, and other minerals. 


E. H. STROUD & CO., Manufacturers for United States, Canada and Mexico. 


30 TO 36 LA SALLE STREET, CHICAGO, U. S. A. 
Agencies New York, Toronto, Mexico City. On Sale London, Paris, Vienna. 


Please mention The Engwmeering Magasine when you write. 
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Inventions That Have Made Employment for Millions Rosert W. Hunt 803 
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Water Power and Steam as Agencies to Uplift Mankind Joun E. Sweet 846 
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Labor-Saving Devices the Basis of the Railway’s Growth A.M. Waitt 872 
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THE MACHINERY The Only Place in the United States 


where the leading makes of 
EXHIBIT OF.... machinery can be oon side by 
side in operation, making it 
easy for the purchaser to select 
the makes best suited to his 


The { needs. All machinery manu- 
facturers should be represent- 

ed in the Machinery Exhibit of 

the Bourse, where they come 


Philadelphia 


ADDRESS: 


Bourse. THE BOURSE, 


PHILADELPHIA, 


GRAVITY & PRESSURE FILTERS «*o WATER SOFTENING PLANTS 


Constructed under the well hnown 
NEW YORK, CONTINENTAL, JEWELL, HYATT, WARREN, NATIONAL AND BLESSING PATENTS 


—for 
GOVERNMENT, MUNICIPAL, INDUSTRIAL & RAILROAD WORK 
BY 196 CITY WATER WORKS OF 480,663,000 GALLONS DAILY CAPACITY, 


THE NEW YORK CONTINENTAL JEWELL FILTRATION COMPANY, 
40 Quincy St., Chicago. GENERAL CONTRACTORS 15 Broad St., New York. 


SEE OUR SPECIAL ADVERTISEMENT PAGE 195 


AMERICAN GAS FURNACE CO. 


Saves your time, your employees, and your customers. 
Saves money_too, Send for Catalog‘and Laughter-Provoking Novelty. 


| A VITAL NECESSITY to the average business man. 


ERICSSON TELEPHONE COMPANY, 


Manufacturers and Importers of Telephones and Telephone Parts, 
296 BROADWAY, NEW YORK, N. Y. 


STEAM 
SHOVELS 


From 14 to 100 Tons 
IN WEIGHT 


Carrying from 5-8 to 5 yd. 
Dipper. 
Write Us for Specifications. 
The Vulcan Iron Works Co, 


TOLEDO, OHIO, U.S.A. 


FOSTER SUPERHEATERS 


Save feed water, condensing water, coal and boller power. 
Power Specialty Co., 126 Liberty Street, New York. 


Please mention The Engineering Magazine when you write. 


6 
from 
tk 
we 
£0 
_ 
th 
dc 
co 
aa ic: 
of 
A 
¢a 
jo 
4 ye 
ise 
A 
/ co 
M 
of 
ch 
bu 
the 


THE PUBLISHER'S ANNOUNCEMENT 


SusscRIPTION PRICE, $3.00 a year, in advance. Foreign countries, except Canada, Mexico and Cuba, 
$4.00 (or 16 s, ). Booksellers, Newsagents and Postmasters receive subscriptions. Subscribers 
may remit in Postoffice or express money-orders or in bank checks, drafts, or registered letters, made 
payable to “Tue ENcIngerInG MaGcazine.” Money in letters is at senders’ risk. 


Specrat Notice:—The date to which each subscription has been paid appears, with the address, on 
the wrapper enclosing each number of the Magazine. The publisher must be notified by letter when @ 
subscriber wishes his Magazine discontinued. All arrearages must be paid. 


Bounp Votumgs, containing the numbers for six months, in half Morocco, $3.00; half Russia, $2.75; 
half American seal, $2.75; full sheep, $2.75; cloth, $2.50. These prices are subject to change, when 
volumes are out of stock, necessitating the special binding of magazines, for which a premium has been 
paid. Back numbers will be exchanged if in good condition, for corresponding bound volumes in half 
Morocco for $1.50; half Russia, $1.25; half merican seal, $1.25; full sheep, $1.25; cloth, $1.00 
volume (six numbers). Charges should be prepaid on copies forwarded for quem, and 40 cents sdded 
to the price per volume to prepay postage or express charges on bound volumes. 


ADVERTISING:—The rates for advertising will be quoted on application. 


THE ENCINEERING MACAZINE, 


PUBLISHED MONTHLY. ; 120-122 Liberty Street, New York, U.S. A. 


AUTHORS AND PAPERS FOR MARCH, 1904. 


ROBERT W. HUNT (The World's Great Labor Savers and Labor Servers)—Born 1838; educated 
Covington, Ky.; worked in a Pottsville rolling mill and learned practically the processes of iron manufac- 
ture; in 1859-60 studied chemistry and became chemist to the Cambria Iron Co.; entered the army during 
the U. S. civil war, and rose to rank of captain; in 1865 became superintendent of steel works at Wyan- 
dotte, Mich., then returned to the Cambria Co. and was with them until 1873; with John A. Griswold & 
Co., Troy, 1873-75; with the Troy Steel & Iron Co., 1875-88. Since 1888, head of Robert W. Hunt & Co., 
consulting engineers, Chicago. Member of the Institution of Civil Engineers, the Institution of Mechan- 
ical Engineers, the Iron & Steel Institute, the American Society of Civil Engineers, the American Society 
of Mechanical Engineers (president 1891), the American Institute of Mining Engineers (president 
1883-84), the Western Society of Engineers, etc. 


FRANK H. ROSE (The Effects of Labour-Saving Machinery)—Born in Lambeth, and educated in 
a London elementary school, continuing with night school classes for some years after beginning work. 
Apprenticed to Maudslay, Sons & Field 1872-78; the great trade depression of the ensuing years gave him 
early experience of the hardships of the wage earner, and influenced his thought upon industrial questions; 
joined the Lambeth branch of the Amalgamated Society of Engineers in 1878, and until the last three 
years was almost continually in office in the society; in 1893 was appointed one of the six district organ 
isers and went to live in Liverpool; then received an appointment in Manchester which he held until 
April, 1903, until his Parliamentary candidature rendered other arrangements necessary. His present 
connections are journalistic. 


JOHN E. SWEET (The Prime Mover and Its Influence on the World’s Progress)—Born 1832; 
educated in district schools; farmer’s boy, then carpenter’s apprentice until 1850; builder and architect im 
the southern States until 1861; inventor and mechanical draughtsman until 1873; professor practica} 
mechanics, Cornell University, 1873-79; expert and juror, World’s Columbian Exposition, 1893, on 
machine tools; first president Engine Builders’ Association of the United States, 1899-1901; founder of 
the American Society of Mechanical Engineers (president 1883-84). 


ARTHUR M. WAITT (What the Inventor Has Done for the Railway Worker)—Until 1903 super- 
intendent of motive power and rolling stock of the New York Central & Hudson River Railway; member 
of the American Society of Mechanical Engineers (vice-president 1900-1902). 


GEORGE HANDYSIDE BAXTER (Hydraulic Power Appliances in the Engineering Industries)— 
Mechanical engineer. Educated at High School, Dundee; served apprenticeship with Gourlay Bros. & Co. 
of that city, and after a short time with John Elder & Co., now the Fairfield Shipbuilding Co., Ltd., as a 
draughtsman, entered in 1872 the service of the Barrow Shipbuilding Co., now Vic! er-, Maxim, Ltd., as 
chief draughtsman in their engine department; in 1881 removed to the firm of Ramaz- * Ferguson, ship- 
builders, Leith, as constructor and manager of their new engine works. -From thence n 1889 engaged in 
a similar capacity with Barclay Aule & Co., Ltd., shipbuilders and engineers, Glasgow, and in 1892 joined 
the service of the Clyde Navigation Trust as their mechanical engineer and manager of their large repaise 
ing works at Dalmuir; member of the Institution of Engineers and Shipbuilders in Scotland since 1882, 
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DR. RICHARD MOLDENKE (Labor-Saving Machinery in Foundry Operation)—Born Water- 
town, Wis., 1864; graduated from Columbia University, 1885, with degree of Ph. D. A specialist in the 
metallurgy of cast iron and expert in malleable castings, and an extensive writer on the metallurgy of 
iron and steel. Was for some years in Pittsburg; at present is Secretary of the American Foundrymen’s 
Association. Dr. Moldenke has taken very active interest in the work of the International Association 
fur Testing Materials. 


E. H. ROBERTON (The Development of Power-Driven Machinery in the Mine)—Born in the West 
Riding of Yorkshire, 1877, but has lived almost all his life in Northumberland, the centre of the British 
mining industry; educated at Leatherhead School, gaining an open mathematical scholarship to Christ 
Church, Oxford; graduated in the Honours School of Mathematics in 1899; studied engineering at Ruther- 
ford College, Newcastle-on-Tyne, and worked for more than three years in the mines of the Seaton 
Delaval Coal Co., Ltd.; in 1892 accepted the post of demonstrator of mining at the University of Birming- 
ham, and has since assisted Professor Redmayne in his work in connection with the studies and investiga- 
tions of the Royal Coal Commission. 


REGINALD PELHAM BOLTON (Mechanical Auxiliaries to the Economy of the Fire-Room)— 
Born and apprenticed in England, served as assistant engineer at the Edgemoor Iron Works and as assist- 
ant to Dr. Erasmus Leavitt; has been in practice in New York City since 1895 on the equipment of large 
buildings, having designed, within the last few years, the equipment of the Bowling Green offices, the 
Grand Central Station, the Royalton and Lorraine hotels. He originated the vertical system of electric 
wiring and duplex-pressure hydraulic-elevator system; has been in charge of the remodeling of the Ridge- 
wood Pumping Station for the City of Brooklyn, before and since its incorporation with the city of New 
York, from 1896 to 1900; associate member of the Institution of Civil Engineers, member of the American 
Society of Civil Engineers, and of the American Society of Mechanical Engineers, 


LOUIS BELL (The Relation of Electrical Inventions to Human Activity)—Graduated from Dart- 
mouth College, 1884, and took the degree of Ph. D. at Johns Hopkins University, 1888; professor of 
Physics and Applied Electricity at Purdue University, Lafayette, Ind., 1888-89; consulting engineer, 
Chicago (firm of Bliss & Bell), 1889; editor of The Electrical World, N..Y., 1890-91; member A. I. E. E., 
1890; engineer in charge of power-transmission work of the General Electric Co., 1892-95; at present 
consulting engineer, Boston, Mass., making a specialty of power transmission and heavy electric-railway 
work. Dr. Bell’s wide range of experience in all fields of electric practice enables him to discuss his 
topic with matchless authority. 


THE PENNSYLVANIA STEEL COMPANY, 


STEELTON, PA. 


MARYLAND STEEL COMPANY, 
SPARROWS POINT, MD. 


STEEL RAILS For sTEAM AND STREET RAILWAYS. 
STEEL SHIPS oF att Trees. 
STEEL BRIDGES ano BUILDINGS. 
SWITCHES, FROGS, eEtc., FoR sTEAM RAILROADS. 
SPECIAL WORK For sTREET RAILWays. 
STEEL BILLETS, BLOOMS ano SLABS. 
STEEL CASTINGS ano FORGINGS. 


ADDRESS ALL INQUIRIES TO THE COMPANY, 


GIRARD BUILDING, 
PHILADELPHIA, PA. 


Please mention The Engineering Magazine when you write. 


ENGINEERING MISCELLANY 


Atlas 


Portland 


Cemen 


IS THE STANDARD 
AMERICAN BRAND 


Atlas Portland Cement Co. 
830 Broad St., New York 


Dixon’s Pure Flake Graphite 


has helped to solve effectively more difficult problems in Friction than any 
other one substance known to science. 


Joseph Dixon Crucible Co., Jersey City, N. J. 


Write to-day for booklet, 45c., and a samp e. 


Blow Off Valves, 


we, ASHTON POP VALVES 


Improved Steam Gages, Recording Gages, {jm 


All of a Superior Quality. 
THE ASHTON VALVE COMPANY 
271 Franklin St. 


BRANCHES — New York, r1o LIBERTY ST.; CHICAGO, 160 LAKE ST.; 
LONDON, 63 CBUTCHED’ FRIARS. 


Chime Whistles, 


Boston, Mass. 


SEND FOR CATALOGUE 


ELE VATING- CONVEYING POWER TRANSHITTING MACHINERY. | | 


BU AL MALLEABLE 
DETROIT, MICH. 


NOTHING BETTER THAN BUAL QUALITY” —AN EXCELLENT CHAIN. 


Morse T wist Drill & Machine Co. 


NEW BEDFORD, MASS., U. S. A. 


Manufacturers 
of 


Arbors, 
Chucks, 
Counterbores, 
Countersinks, 
Drills. Dies, 
Gauges, 
Mandrels, 

Milling Cutters, 
Taper Pins, 
Reamers, 
Screw Plates, 
Sockets and Taps. 


CENTER 
REAMERS. 


Style No. 1. Style No. 2. 


Walworth High Pressure 
Ualocs Fitting and Bent Pipe. 


Brass ana 
Iron 
Goods ana 


Tools 


WALWORTH MFG. CO. 
128-136 Federal St., BOSTON, MASS, 


Please mention The Engineering Magazine when you write. 
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Quimby Brine Circulating Pumps. 


WILLIAM E. QUIMBY, Inc., 
141 Broadway, New York. 


STERLING EXTRA INSULATING VARNISH. 


Sterling Extra Black Finishing Varnish. 
Sterling Black Air Drying Varnish. 
Sterling Black Core Plate Varnish. 
THE STERLING VARNISH CO., THE STERLING VARNISH CO., 


St., Blackfri Road Times Buildin 
England. Pittsburgh, Pa., U. 8. A. 


K & J Dump Cars 


HESE cars are built for all small car purposes. 

They can beZoperated in less time and with less 
= than other cars. K & J on your small cars 
means a reduction in operating expenses. Interested ? 
Then Catalog 32 is what you want. Free. 


KILBOURNE & pee MFG. COMPANY, 
Columbus, - - Ohio. 


Organization, Duties and 


Responsibilities of Employees 


all have a bearing on the COSTS SYSTEM and are part of 
the scheme. 


A Prominent Manufacturer 


explained to us a few months ago that he intended to allow a 
well known firm of Accountants to put in a Cost System 
for them, and a little later on he would call us in to do the 
PRODUCTION ENGINEERING. We asked him ‘“‘If you 
contemplated building a house would you engage a stone mason 
to put in the foundation and afterwards engage an architect 
to design the house ?” 


GUNN, RICHARDS & CO. 


Production Engineers, 


30 Pine Street, - - New York. 


Please mention The Engineering Magazine when you write. 
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COST-SYSTEM AND AUDITING CO. 


of New York 


CONDUCTED BY CERTIFIED Pvsiic Ac— 
COUNTANTS OF THE STATE OF NEW YORK 


Specialists 


in Factory Cost Accounting providing for Accurate Individual 
and Collective Costs. Monthly Profit and Loss Accounts 
and Balance Sheets without taking Inventory by Count. 
Simple, Accurate, and Inexpensive to maintain. 


Factory Systems. Office Systems. 
Spectal and Periodical Audits. Investigations. 


This Company makes a specialty of introducing cost-systems that ensure 
correct results without being complicated or expensive to maintain. 


Correspondence Invited. 


45 Broadway Telephone 3200 Broad New York 


HENRY MAURER @ SON, 


-MANUFACTURERS OF....... 


High Grade Fire Brick. 


420 EAST 23d STREET, - - - NEW YORK CITY. 


Fire Brick stamped Henry Maurer, No. 1, are Standard; with 
such, and good quality Fireclay, satisfactory results follow. 


STEEL CONSTRUCTION 


IN ALL BRANCHES. 
Buildings Designed and Erected in All Parts of the World. 


Roof Frames, Trusses and Girders, Boilers, Tanks and Heavy Plate Work. 
Blast ees and Steel Works, Gas Holders, Purifiers, etc., 
Converters Open Hearth Furnace Casings, 


Chimneys, Riveted Pipe, Corrugated Iron. 


RITER-CONLEY MFG. CO., PITTSBURGH PA. 


NEW YORK OFFICE: 39-41 CORTLANDT STREET. 


Please mention The Engineering Magazine when you write. 


ENGINEERING MISCELLANY 


THE TECHNICAL STAFF 


of the best Steel Works in France, Germany, Great Britain and 
America have proved by many practical tests that 


Nickel Steel Resists 


Cold Bending 


BOTH BEFORE AND 
AFTER QUENCHING 
BETTER THAN CARBON STEEL 


NICKEL STEEL, with its higher Elastic Limit, is therefore also a SAFE 
MATERIAL. 


NICHEL FOR NICHEL STEEL 


THE ORFORD COPPER COMPANY, 


43 Exchange Place, ~ NEW YORK. 


(See last month’s and next month's advertisements for a comparison of other Physical Properties. ) 


BOSTON ELEVATED RAILWAY. 


STRUCTURAL STEEL 


American Bridge Company 


OF NEW YORK 


EASTERN DIVISION: PITTSBURG DIVISION : WESTERN DIVISION: 
400 Broadway, New York City. Frick Building, Pittsburg, Pa. 1315 Monadnock Block, Chicago, Ill. 


Please mention The Engineering Magazine when you write. 
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The Buyers’ Directory 


OF 


THE ENGINEERING ano MACHINERY TRADES 


Note.—TJhe display advertisements of the firms mentioned under each heading can be found 


readily by reference to the Alphabetical Index. See inside back cover. 


Accumulators, Hydraulic, 


Niles-Bement-Pond Co., 136 Liberty St., New York. 
Watson-Stillman Co., 204 E, 43rd St., New York. 


Advertising. 
Manufaciurers’ Advertising Bureau (Benj. R. West- 
ern), 126 Liberty St., New York. 


Aerial Tramways. 


Lbrederick & bascom Rope Co., St. Louis, Mo. 
A. Leschen & Sons Rope Co., dt. Louis, Mo. 
Lidgerwood Mfg. Co., 95 St., New York. 
‘Trenton lron Co., Trenton, N. 


Air and Gas Compressors, 
Allis-Chaimers Co., Chicago, Ll. 
Awerican Air Compressor Works, 26 Cortlandt St., 
New York. 
American Well Works, Aurora. Il. 
Geo. F. Blake Mfg. Co., 114 Liberty St., New York, 
Blanchard Machine Co., Boston, Mass. 
Chicago Pneumatic Tool Co., Chic ago, Ill. 
Ciayton Air-Compress. Wks., 26 Cortlandt st., N. ¥. 
Contractors’ Equipment Co., Chicago, Il. 


Curtis & Co. Mig. , St. Louis, Mo. 
Deane Steam Pump Cs. of Holyoke, 116 Liberty St., 
New York 


General Power Co., 81-83 Fulton St., New York. 

Hall Steam Pump Co., Pittsburg, Pa. 

Harron, Rickard & McCone, 21 Fremont St., San 
Francisco, Cal. 

Herron & Bury Mfg. Co., Erie, Pa. 

Drill Co. 26 Cortlandt St., New 

fork 

E. W. Irwin Mac hinery & Supply Co., 114 Liberty 
St., New York. 

Knowles Steam Pump Wks., 114 Liberty St., N. ¥. 

Laidlaw-Dunn-Gordon Co., 116 Liberty St., N. ¥. 

P. B. MeCabe & Co., 602 No. Main St., Los An- 
geles, Cal. 

John H. McGowan Co., Cincinnati, Obio. 

Norwalk lron Works, South Norwalk, Conn. 

Pedrick & Ayer Co., Philadelphia, Pa. 

Pneumatic Engineering Co., New York City. 

Providence Engineering Works, Providence, R. I. 

Rand Drill Co., 128 Broadway, New York. 

Snow Steam Pump Works, 116 Liberty St., N. ¥. 

Union Steam Pump Co., Battle Cisek, Mich. 

Vulean Iron Works, Wilkesbarre, Pa. 

Henry R. Worthington, 118 Liberty St., New York. 


Air Brakes. 


Christensen Engineering Co., Milwaukee, Wis. 
Westinghouse Air Brake Co.. Pittsburg, Pa 


Air Chambers. 
Hercules Float Works, Springfield, Mass. 


Air Drills, 
Harron, Rickard & McCone, San Francisco, Cal. 
Standard Railway Equipment Co., St. Louis, Mo. 


Air Hoists. 
Geo. F. Blake Mfg. Co., 114 Liberty St., New York, 
Chicago Pneumatic Tool Co., Chicago, 
Curtis & Co. Mfg. Co., St. Louis, Mo. 
Dodge Mfg. Co.. Mishawaka, Ind. 
Garry Iron & Steel Co., Cleveland, Ohio. 
Hall Steam Pump Co., Pittsburg, Pa. 
Knowles Steam Pump Wks., 114 Liberty St., N. Y. 
Northern Engineering Works, Detroit, Mich 
Pedrick & Ayer Co., Philadelphia, Pa. 
Pneumatic Engineering Co., New York City. 


For Alphabetical Index to 


Advertisers see inside back cover. 


Air Motors. 
Chicago Pneumatic Tool Co., Sow, 
Philadelphia Poeumatic Tool Co., hadciphia, Pa. 


Weston tice. Inst. Co., Waverly Pk., Essex Co., N.J. 


Angle Bars and Splices. 
Continuous Rail Joint Co. of Am., Century Bldg., 
Newark, N. J 
Anti-Friction Metals. 
Phosphor brouze Smelting Co., Ltd., Phila., Pa. 
Poule Engineering & Machine Co., Baltimore, Md. 
Paul 8S. Keeves & Son, Philadelphia, Pa. 
Architectural Metal Work. 


G. Drouve & Co., Bridgeport, Conn. 
Arc Lamps—seE LAMPS, ELECTRIC. 
Amayers’ and Chemists’ Supplies. 


. W. Braun Co., Los Angeles, Cal. 


inn Chucking and Turning Machines, 


Poiter & Jobnson Machine Co., Pawtucket, KR. I. 


Automatic Cock Grinder. 


otter Machine Co., Philadelphia, Pa. 


klectric Vehicle Co., 100 Broadway, New York. 


Ballast Unloaders. 
bioderick & Bascom Rope Co., St. Louis, Mo. 
A. Leschen & Sons Rope Co., St. Louis, Mo. 
Marion Steam Shovel Co., Marion, Ohio. 


Bearings. 
Ball Bearing Co., Philadelphia, Pa. 


Ballcocks 


Julian D'Este Company, 24 Canal St., Boston, Mass, 


Band Saws. 
bay & Egan, 212-232 W. Front St., Cincinnati, O. 
r Machinery Co., Buffalo, N. Y. 
Harron, Rickard & McCone, San Francisco, Cal. 


Belt Dressing (Waterproof). 
Jos. Dixon Crucible or , Jersey City, N. J. 
Eagle Oil & Supply Co., 104 Broad St., Boston, 


Mass. 
Chas. A. Schieren & Co., 45-51 Ferry St., N. Y. 


Belting. 
Company, Canton, Ohio. 
Boston Belting Co., Boston, Mass. 
Bubl Malleable Co., Detroit, Mich. 
Case Mfg. Co., Columbus, Ohio. 
Eureka Fire Hose Co.,. New York City. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Engineering Co.. Pa. 
Robins Conveying Belt Co.. 22 Park moe z- ¥. 
Chas. A. Schieren & Co., 45- 5 Ferry St., N. 
Belt Lacing 


Bristol as. Waterbury, Conn. 
Chas. A. Schieren & Co.. 45-51 Ferry St.. N. Y. 


Belt Lacine Machines. 
Diamond Drill & Machine Co., Birdsboro, Pa. 
Bending Rolls. 


Bethlehem Fdy. & Mch. Co., So. Bethlehem, Pa. 
Filles & Jones Co.. Wilmington. Del. ; 
Niles-Bement-Pond Co., 136 Liberty St.. New York. 
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age Machi»« & Tool Works. Buffalo, N. ¥. 
Wm. Sellers & Inc., Philadelphia, 


Blast Furnaces. 
Walter Kennedy. littsburg, Pa. 
Co., Pittsburg, Pa. 

W. McClure, Soa & Co., Smith Block, Pitts- 
burg. "a. 
RNiter-Conley Mfg. Co., 


Blowers. 

Aterican Blower Co., Detroit. Mich 

American Gas Furnace Co., 25 John St. New York. 

The S. Obermayer Co., Cincinnati. Ohio. 

Sprague Electric Co., 527 W. 34th St.. New York. 

LB. Sturfevant Co., Jamaica Plain Station, 
Boston, Mass. 

Blue Print Machinery. 
American Drafting Furniture Co., 
Pittsburg Blue Print Co.. 
Keuffel & Esser Co., 127 Fulton St.. 
Williams, Brown & Earle, 

delphia, Pa. 


Boiler Compounds 


Eagle Oil & Supply 


Pittsburg, Pa. 


Rochester, 
Pittsburg, Da. 
New York. 

918 Chestnut St., Phila- 


Co., 104 Broad St., Boston, 


Mass. 
Jobn Simmons Co., 110 Centre St., Yorks 


Boiler Fronts and Fittings. 
John Simmons Co., 110 Centre St., York. 
Vulean Iren Works. Toledo, Ohio. 
Walworth Manufacturing Co., Boston, Mass. 


New 


New 


Inspectors. 
Hartford 8. B. 1. & Ins. Co., Hartford, 
Boiler-Makers’ Tools. 


Hilles & Jones Co., Wilmington, Del. 
Niles-Bement-Pond Co., 136 Liberty St.. New York, 
Philadelphia Pneumatic Tool Co.. Philadelphia, Pa, 
Pratt & Whitney Co., Hartford, Conn. 

Stow Flexible Shaft Ce., Philadelphia, Pa. 


Conn. 


Aliis-Chalmers Co., Chicage, 1. 
American Well Works, Aurora, 
Atlantic Works, East Boston, 
Atlas Engine Cv., Indianapolis, 
Aultman Company, Canton, Ubiv. 
Babcock & Wilcox Co., 85 Liberty St., 
Bradley Mfg. Co., Pittsburg, Da. 
Caball Sales Department, Vittshburg, Pa. 
Contractors’ Supply & Equipment Co., Chicagy, IL 
Harrison Safety Boiler Works, 3158 N. St., 
Philadelphia, Da. 
Harron, Rickerd & MeCone, 21 
Francisco, Cal. 
Heine Safety Boiler Co., St. Louis, Mo. 
Kingsford Foundry & Machine Co., Oswego, N.Y. 
P. B. McCabe & Co., 602 N. Main St., Los An- 
geles, Cal. 
Riter-Conley Mfg. Co., 
S. Morgan Smith Co., York, Pa. 
Stirling Co., Chicago, Hl. 
Struthers-Wells Co., Warren, Pa. 
Robt. Wetherill & Co., Chester, Pa. 
Wickes Bros., Saginaw, Mich. 
Boiler Tube Cleaners. 
Wm. B. Pierce Co., Buffalo, N. Y. 
Bolt and Nut Machinery. 
Acme Machinery Co., Cleveland. 
The National Machine ry Co.. Tiffin. ©. 
Niles-Bement-Pond Co., 136 Libe “ty St., 
Books. 
Assov iation Engineering Societies, 
Baird & Co., 


New York, 


Fremont St., Saa 


Pittsburg, Pa. 


New York. 


Phila... Pa. 
S10 Walnut St.. Phila- 


New York. 


256-257 Broadway, 
Madison St., Chi- 


ar 257 
J. Drake & Co., 211 
“cago, ill. 
Eng’g Magazine Press, 
John ad ley & Sons, 45 E. 
Boring 
H, nde & Co., 
delpbia, Pa. 
Boring Mills. 


Machine 


120-122 Liberty St.. N. ¥. 
19th St., New York. 


1025 Hamilton St., Phila- 


Tool Co., Bridgeport, 
Frank Machinery Co., Buffalo, Ee 
Niles-Bement-Pond Co., 156 Liberty St.. New York. 
Pond Machine Tool Co., Plainfie ld, N. 

Wm Sellers & Co., Inc., Philadelphia, Pa. 


Conn. 


For Alphihetical Index to 


Advertisers see imside 


DIRECTORY 


Box Makers’ Ma 
J. A. Fay & Egan Co., 
cinnati, Oblo, 


Brass Founders’ Supplies. 


The S. Obermayer Co., Cincinnati, Ohio. 


Brick. 
Henry Maurer & Son, 420 F. 23d St.. New York. 
Pennsylvania Silica Brick Mfg. Co., Pittsburg, Pa 


Brick and Tile Machinery. 
American Blower Co., Detroit, Mich. 
Jeffrey Mfg. Co., Columbus, Obio. 
Vulean Iran Works Co., Toledo, Ohio. 


e Timbers and Tie 


Se 
American Lumber & Mfg. Co., Pittsburg, Pa. 


Buckets, Automatic. 


Hayward Co., 97 Cedar St., New York. 


Bulldozers. 
National Machinery Co., Tiffin. Ohio. 
Niles-Bement-Pond Co., 136 Liberty St., 


Cable-Railway Machinery. 
Allis-Chalmwers Co., Chicago, Ii, 
A. Leschen & Sons Rope Co., St. Louis, Mo. 
Jobn A. Mead Mfg. Co., 11 Broadway, New York.. 
Poole Engineering & Machine Co., Baltimore, Md. 


Cables, Electric and Submarine. 
General Electric Co., New York. 
Sprague Electric Co., 527 W. 34th St., 


Cableways—Steam and Electric. 


Lambert Hoisting Engine Co., Newark, N. J. 
Lidgerwood Mfg. Co., 96 L iberty St., New York, 


Cables, Wire. 
sroderick & Bascom Rope Co., St. Louis, Mo, 
Cooper, Lewitt & Co., 17 Burling Slip. Ne An York, 
A. Leschen & Sons Rope Co., St. Louis, 
Lidgerwood Mfg. Co.. 96 Liberty St., New “York. 
Trenton Iron Co., ‘Trenten, N. J. 


Calculating Machines. 


Calculagraph Maiden Lane, 
Keuffel & Esser Co., 127 Fulton St., 


Carborundum. 


Carborundum Co., 


213-232 West Front St., 


New York. 


New York, 


New York. 
New York. 


Niagara Falls, N. Y. 


Card Index Systems. 


Globe-Wernicke Co., Cincinnati, 


Cars. 
Arthur Koppel, 66- 68 Broad St., New York, 
Wonham-Mager Eng’'g Wks., Way, New York, 
G. L. Stuebner, Long Island City, 


Car Shop Machinery. 
J. A. bay & Egan Co., 212-252 West Front St. 
cinnati, Obie. 
Hilles & Jones Co., Del. 
Niles-Bement-Pond Co., 136 Liberty St. 
Pond Machine Tool Co.. Plainfield, No” 
Pratt & Whitney Co., Hartford, Coun, 


Carriage and Wagon Machinery. 
American Blower Co., De troit, Mich. 
J. A. Pay & Egan Co., 212-252 West Front St., Clas 
cinnati, Ohio. 
Stow Flexible Shaf 
Stow 


Ohio, 


New York, 
J. 


Ce, 


Philadelphia, Pa. 
Manufacturing Co., Binghamton, N, ¥ 


Castings, Iron, Steel and Brass. 


OR. Allen Foundry Co., Corning, N. 
Allis-Chalmers Co., Chicago, IL 
Aultman Company, Canton, Ohio, 
suflalo Foundry Co., Buffalo, 

Buhl Malleable Co,, Detroit, Mich. 

Christensen Engineering Co., Milwaukee, 
D.amond Drill & Machine Co., 
Stanley G. Flagg & Co., Philadelphia, Pa. 
A. <A. Griffing Iron Co., 66-68 Centre St., 

York: Works, Jersey City. 

Jeffrey gz. Co., Columbus, Ohio. 

Mg Steel Co., Sparrows Point, Md. 

Sylvania Steel ‘Co.. Steclton, Pa. 
Engineering & Machine Co., Baltimore, Md, 


Wis. 
Birdsboro, Pa. 


New 


back cover. 
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uiney Engine Works, Quincy, Ill. 
S. Reeves & Son, Vhilade Iphia, Pa. 
E. M. Shaw, Providence, RK. 1. 
John Simmons Co., 110 Centre St., New York. 
Southwark Foundry & Machine Co., Phila., Pa. 
Walworth Manufacturing Co., Boston. Mass. 
Robt. Wetherill & Co., Chester, Pa. 


Cast-Iron Pipe. 
MeNuav & harlin Mfg. Co., 56-60 John St., N. ¥. 
Pittsburg Valve, dy. & Cons. Co., Pittsburg, Pa. 
7a Simmons Co., 110 Centre St., New York 

Cast Lron Pipe & Fdy. Co., Philadelphia, Pa. 
Walworth Manufacturing Co., Boston, Mass. 
. D. Wood & Co., Philadelphia, Pa. 


Catalog ue Cov: 


vers. 
Tengwall File & Ledger Co., Chicago, Il. 


Cement Machinery. 
Allis-Chalmers Co., Chicago, Ill. 
Bethlehem Fdy. & Mch. Co., South Bethlehem, Pa, 
H. W. Caldwell & Sons Co., Chicago, Ill. 
ae Mfg. Co., Mishawaka, Ind. 
D. Dunning, Syracuse, N. Y. 
Jemtrey Mfg. Co., Columbus, Ohio. 
Link-Belt Eng'’g Co., Nicetown, Philade Iphia, Pa. 
F. L. Smidth & Co., 66 Maiden Lane, New York. 
E. H. Stroud & Co., Chicago, Il. 
Vulcan Iron Works Co., Toledo, Ohio. 


Cement—Portland. 
American Cement Co., Philadelphia, Pa. 
Atlas Portland Cement Co., 30 Broad St., N. Y. 
Edison Portland Cement Co., Philadelphia, Pa. 
Kelley Island Lime & Transport Co., Cleveland, O 
Lawrence Cement Co., 1 Broadway, New York. 


ins. 
Buhl Malleable Co., Detroit, Mich. 
Morse Chain Co., Trumansburg, N. Y. 


Chain Belting. 
Aultman Company, Canton, Ohio. 
W. Caldwell & Sons Co., Chicago, Il. 
Case Mfg. Co., Columbus, Ohio. 
Jeffrey Manufacturing Co., Columbus, Ohio. 
Link-Belt Eng’g Co., Nicetown, Philadelphia, Fa. 


Chain Joint. 


Morse Chain Co., Trumansburg. N. Y. 


Chain Making Machinery 'Welded Chain). 


Turner, Vaughn & Taylor Co., Cuyahoga Falls. O, 


Chemicals. 
W. Braun & Co., Los Angeles, Cal 
r& Hasslacher Chem. Co. 100 William St. 
New York. 


Chemical Works Machioery. 
Atlautic Works, East Boston, Mass. 
Chemists. 
Chas. Catlett, Staunton, Va. 
L. B. Darling, 79 Sabin St., Providence, R. 1. 
Robt. W. Hunt & Co., Chicago, 
Chucks 
American Tool & Machine Co., Boston, Mass. 
Niles-Bement-Pond Co., 136 Liberty St., New York. 
Standard Tool Co., Cleveland, Obio. 
Circuit Breakers. 
The Cutter Co., Philadelphia, Pa. 


Clay-Working Machinery. 

American Blower Co., Detroit, Mich. 

Aultman Company, Canton, Ohio. 

Jeffrey Mfg. Co., Columbus, Ohio. 

Link-Belt Eng’g Co., Nicetown, Philadelphia, Pa. 
E. H. Stroud & Co., Chicago, Ill. 

Turner, Vaughn & Taylor Co., Cuyahoga Falls, O. 
Vulean Iron Works, Toledo, Ohio. 


Clocks—Time Recording 
E. Imhauser & Co., 206 ines, New York. 


Clutch Pulleys. 
H. W. Caldwell, & Sons Co., Chicago, Ill. 
Case Mfg. Co., Columbus, Ohio. 
Dodge Mfg. Co., Mishawaka, Ind. 


Coal and Ashes-Handling Machinery. 
Aultman Company, Canton, Ohio. 
Broderick & Bascom Rope Co., St. Louis, Mo. 
H. W. Caldwell & Sons Co., Chicago, Il. 
The Hayward Co., 97 Cedar St., New York. 
Cc. W. Hunt Co., West New Brighton, New York. 
Jeffrey Mfg. Co., Columbus, Ohio. 


For Alphabetical Index to Advertisers see 


Arthur Koppel, 66 Broad St.. New_York. 
A. Leschen & sviis Kupe Co., St. Louis, Mo. 

Link-Belt Nicetown, -Philadelphia, Pa. 
Jobn A. Meau Mig. Co., 11 Broadway, New York. 
Robins Conveying Belt Co., 14-22 Park Kow, N. X. 


Coal-Mining Machinery 
Allis- rs Chie ago, 
Broderick & Baseom Rope Co. Louis, Mo. 
Geo. F. Blake Mfg. Co., 114 Liberty St., New York. 
General Electric Co., New York. 
Cc. W. Hunt Co., West New Brighton, New lop, 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. ¥. 
Jeffrey Manufacturing Co., Columbus, Ohio. 
Knowles Stexnm Pump W 114 Liberty St., N. ¥. 
Artur Koppel, 6S Broad St., New York. 
Laidiaw-Dunn-Gordon Co., 116 Liberty St., N. ¥. 
Lambert Hoisting Engine Co., Newark, 2 
A. Leschen & Sons Rope Co., St. Louis, Mo. 
Link-Belt Eng'g Co.. Niecetown, Philadelphia, Pa. 
Jobn H. MeGowan Co., Cincinnati, Ohio. 
Norwalk Iron Works, South Norwalk, Corn 
Rand Drill Co., 128 Broadway. New Yors. 
Robins Conveying Belt Co., 14-22 Park Row, N. ¥. 
Triumph Electric Co., Cincinnati, Ohio. 
Vulean Iron Works Co., Toledo, Obto 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 
Coal Screens. 
Allis-Chalmers Co., Chicago, IIL 
Hendrick Mtg. Co., Lt, Carbondale, Pa. 
Jeffrey Manufae turing Co., Columbus, Ohio, 
Link-Belt Eng’g Co., Nicetown, Philadelphia, Pa. 
John A. Mead Mfg. Co., 11 Broadway, New York. 


Concentrators. 
P. B. McCabe & Co., 602 No. Main St., Los An- 


geles, 


Ca 
Harron, Riekard & MeCone, San Francisco, Cal. 
Concrete Mixers. 


Contractors’ Supply & Equipment Co., Chicago, MM. 
W. D. Dunning. Syracuse, N. Y. 
Ransome Concrete Mehy. Co., 11 B'way, N. ¥. CG. 


rs. 
Alberger Condenser Co.. 95 Liberty St., New York. 
Chalme rs Co., Chicago, Ill. 
Blake Mfg. Co., 114 Liberty St... New York. 
} oly “Steam Pump Co. of Holyoke, 116 Liberty 
St., New York. 
Guild & Garrison, Brooklyn, N. Y. 
Knowles Steam Pump Wks., 114 Liberty St.. x. 
Laidlaw-Dunn-Gordon Co., 116 Liberty 
John H. MeGowan Co., Cincinnati, Ohio. 
Snow Steam Pump Works, 116 Liberty St.. N. Y¥. 
Southwark Foundry & Machine Co., Phila.. Pa. 
Struthers-Wells Co.. Warren, Pa. 
Wheeler Condenser & Engineering Co., 120 Liberty 
St.. New York. 
Henry R. Worthington, 118 Liberty St., New York 


Conduits. 


—- Conduit Co., 336 Maey St., Los Angeles, 
al. 


Construction Timbers (Yellow Pine). 
American Lumber & Mfg. Co., Pittsburg, Pa, 
Controllers, 
‘The Cutler-Hammer Mfg. Co., Milwaukee, Wis, 
Power & Speed Controller Co., Mass. 
Ward Leonard Elec. Co., Bronxville, 


Conveying Machinery. 


Aultman Company. an Ohio. 
Borden & Selleck Co., Chieago, I. 
Broderick & Bascom Rope Co., St. Louis, Mo. 
Browning Eng ogy ing Co., Cleve land, O. 
Buhl Malle able Detroit, Mich. 
. Caldwell « Sons Co., Chicago, Tl. 
Frick Company, Wayne shoro, Pa. 
Hayward Co.. 97 Cedar St.. New York. 
Cc. W. Hunt West New Brighton, New York. 
Jeffrey Mfg. Co.. Columbus. Ohio. 
Arthur 1. 6S Broad St.. New York. 
A. Leschen & Sons Pone Co., St. Louis, Mo. 
Lidgerwood Mfg. Co., 96 Liberty St.. New York. 
Link-Belt Eng's Co.. Nieetown. Philadelphia. Pa. 
John A. Mead Mfg. Co.. 11 Broadway, New York. 
Stecl & Machinery Co., Minneapolis, 
nn 
Robins Conveying Relt Co.. 14-22 Park Row, N. Y¥. 
Trenton Tron Co., Trenton, N. J 


Cooling Towers. 


ee Condenser Co.. 95 Liberty St.. New York, 
Wheeler ¢ oe nser & Engineering Co., 120 Liberty 
St.. New York. 


Henry R. Worthir gton, New York City. 


tiside hack cover, 
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per. 
Urtord Copper Co., 74 Broadway, New York. 
ices. 


G. Drouve & Co., Bridgeport, Coun. 


ated Iron. 


verry tron & Steel Co., Cleveland, Ohio. 


Cost Systems. 
Daker-Vawtcer Co., Chicago, Il. 
Cost-System & Auditing Co., 45 Bway, 
tlugo Diemer, Lawrence, Kansas. 
tsunn & Richards, 30 Pine St., New York. 
David Townsend, 624 Witherspoon Bldg... 


Counticg Machines. 


New York. 


Phila., Pa 


w. N. wurant Co., 235 22d St., Milwaukee, Wis. 
Crane Motors. 

Northern Electrical Mfg. Co., Madison, Wis. 
Cranes. 


Awerican Hoist & Derrick Co., St. Paul, Minn. 
Browning Enginecring Co., Cleveland, Obio. 
Chicago Pneumatic ‘bool Co., Chicago, HL. 
Case Mfg. Co., Columbus, Ohio. 
Garry Iron & Steel Co., Cleveland, Obio. 
Hayward Co., 97 Cedar St., New York. 
Industrial Works, Bay = Mich. 
Nile: “Be ment- Poud o., 136 Liberty St., 
‘Cincinnati, Ohio. 
Philadelphia, Pa. 
Riter Co.. Pittsburg, 
Wm. SeHers & Co., Philadelphia, Pa. 
Shaw Electric Crane Co., Muskegon, Mich. 
kh. D. Wood & Co., Philadelphia, Pa. 


Creosoting. 


Samuel Ban. 70 Kilby St., 


Crucibles. 
F. W. Braun & Co., Los Angeles, Cal. 
Jos. Dixon Crucible Co., Jersey City, N.Y. 
the 8. Obermayer Co., Ciacinnati, Obio. 


—Ore, Phosphate, Rock. 
Allis-Chalmers Co., Chicago, Ill. 
Company, Canton, Ohio. 
F. Braun Co., Los Angeles, Cal. 
Card ‘& Weber Machine Co., Denver, Colo. 
Diamond Drill & Machine Co., Birdsboro. Pa. 
Harron, Rickard & MeCone, 21 Fremont St., San 

Francisco, Cal. 

F. L. Smidth & Co., 66 Maiden Lane, New York. 
FE. H. Stroud & Co., Chicago, Tl. 
Sturtevant Mill Co., Boston, Mass. 


Rinos and Shells (Steel). 


Lutrobe 1] Co., Philadelphia, Pa. 


Cupel, Machines. 


. Braun Co. 
Cupol 
Northern Enginee ring Works, Detroit. Mich. 
The 8. Obermayer Co., Cincinnati, Ohio. 
Kiter-Conley Mfg. Co., Pittsburg, Pa. 
I’. B. Stevens, Detroit, Mich. 


Cutters, Milling. 
Staaten Milling Machine Co., Hyde Park, 
Lass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Too! Co., Cleveland, Ohio. 
Diamond Drills. 
American Diamond Rock Drill Co., 95 Liberty St., 
New York. 
American Well Works, Aurora, Ill. 
Davis Calyx Drill Co., 128 Broadway, New York. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. Y. 
Rand Drill Co., 128 Broadway, New York. 


New York, 


Boston, Mass. 


, Los Angeles, Cal. 


esters. 
Atlantic Works, East Boston, Mass. 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
Robt. We oe a & Co., Cheater, Pa. 


Draught G 


r Mfg. Co., Rochester, N. Y. 


ftsmen’s Instruments and Materials. 
Alteneder & Sons, Iphia, Pa. 
Brandis Sons Co., Brooklyn, N. 
Lrown & Sharpe “Mfg. Co., Prov idence, R. 
Buff & Buff Mfg. ©o., J. Piain Sta. ., Boston, “Mass. 
Engene Dietzgen OCo., 181 Monroe St., Chicago, Il. 


iffel & Esser Co., 127 Fulton St.. New York. 
Drafting Machine Co., 220 Seneca St., 
Cleveland, Obto. 


For Alphabetical Index to . 


DIRECTORY 


Drawiog T ables. 


Ain. ric ha Drafting Furniture Co., Rochester, 
Dredges —six EXCAVATORS. 
Machines. 


W. & Jotun Barnes Co., Rockford, 
Baush Machine Tool Co., Springtield, Mass. 
Bickford Drill & ‘Tool Co., Cincinnati, Ohio. 
Chicaga Pneumatic Tool Co., Chicago, Hl. 
Cleveland Punch & Shear Works, Cleveland, 
Thos. H. Dallett & Co., Philadelphia, Pa. 
Diamond Drill & Machine Co., ae Pa. 
Hisey-Wolf Machine Co., Cincinnati, 
Philadelphia Pneumatic Tool Co., Pa. 
Pond Machine Tool Co., Plainfield, N. J. 

Pratt & Whitney Co., Hartford, Conn. 

Wm. Sellers & Co., Inec., Philadelphia, Pa. 

Stow Flexible Shaft Co., Philadelphia, Pa. 

Stow Manufacturing Co., Binghamton, N. Y. 


Drills— Rock and Coal. 


Awerican Diamond Rock Drill Co., 95 Liberty St., 
New York 
r. 


N. ¥. 


Ohio. 


Clayton Air C ‘compre ss Wks., 120 Liberty St., 

Davis Calyx Drill Co., 128 Broadway, New Yor 

Hall Steam Pump Co., Pittsburg, Pa. 

Harron, Rickard & MeCone, 21 Fremont St., San 
Francisco, Cal. 

Ingersoll-Sergeant Drill Co., 26 Cortlandt St., BN. Y, 

Jeffrey Mfg. Co.. Columbus, 

Rand Drill Co., 128 Broadway, New York. 

Standard Diamond Drill Co., 108 La Salle St., Chi- 
cage, 


Drop Fo sing Machinery. 


Scranton & Co. 39 Church St., 


Forgi 
Globe Machine & Stamping Co., Cleveland, Ohio. 


and Calcining Machines. 
Blower Detroit. Mich, 
aurrison Safety Boiler Works, 3138 N, 
Philadelphia, Pa. 
Jeffrey Mfg. Co., Columbus, Ohio. 
B. F. Sturtevant Go., Jamaica Station, bos- 
ton, Mass. 


New Haven, Conn. 


St., 


Asnericun Engine Co., Bound brook, N. J. 

Bullock Electric Mfg. Co.. Cincinnati, Ohio, 

Christensen Engineering Co., Milwaukee, Wis. 

Crocker-Wheeler Co., Ampere, N. 

© & C Elevetrie Co., 143 Liberty St., New York. 

Guarantee Electric Co., Chic ago, Ijl. 

General Electric Co., New York. 

Juntz & Leist Electric Oo,, Cine'vnati, Obio, 

Jeffrey Mfg. Co., Columbus, Ohio. 

National Electric Co., Milwaukee Wis. 

Northern Electrical Mfg. Co., Madison, Wis. 

Robbins & Myers Co., Springfield. Ohio. 

Sprague Electric Co., 527 W. 34t4 St., New York 

B. F, Sturtevant Co., Jamaica Vlain Station, 
ton. Mass. 

Triumph Electric Co., Cincinnati, 

Westinghouse Electric & Mfg. Co., 


Ejectors, 
nd Inspirator Co., 85 Liberty St., New York, 
Hayden & Derby Mfg. Co., New York 
Watson & MeDaniel Co., Priladelphia, Pa. 


Electric Clocks. 


& Co., 206 Broadway, New York. 


Electric Counters. 
W. N. Durant Co., 235 224 St., 


Electric Hoists. 

Browning Engineering Co., Cleveland, O. 
Electric Co., New York, N. Y. 

Cc. W. Hunt Co., West New Brighton, N. Y. 
a rt Hoisting Engine Co., Newark, N. J. 
Lidgerwood Mfg. Co., 96 Liberty St., New Yor. 
Niles-Bement-Pond Co.. 136 Liberty St., New York, 
Northern Engineering Works, Detroit. Mich. 
Shaw Electric Crane Co.. Muskegon, Mich. 
Sprague Electric Co., 527-531 a 34th St., N. ¥. 


Electric Heating Ap 


1 Machinery and Sup pplies. 
Auerican 4 Co., Bound 

Geo. F. Blake Mfg. Co. be Liberty” “dew York 
Bristol Co., Waterbury, Conn. 

Broderick & Bascom Rope Co., St. Louis, Mc. 
Bullock Electric Mfg. Co., Cincinnati, Ohio. 

C & C Electric Co., 143 Liberty St., New York. 


Ohio. 
Pittsburg, Pa. 


Milwaukee, Wie. 


idvertisers see inside back cover. 


Corrug 
Dynamos. 
Crusher 


Christensen Engineering Co., Milwaukee, 

Crocker-Wheeler Co., Ampere, N. J 

The Cutter Co., Philadelphia, Pa. 

The Cutler-Hammer Mfg. Co., Milwaukee, Wis. 

Deane Steam Pump Co. of Holyoke, 116 Liberty St., 
New York. 

General Electric Co., New York. 

Hisey-Wolf Machine Co., Cincinnati, 

Jantz & Leist Electric Co., Ohio. 

Jeffrey Mfg. Co.. Columbus, Oh 

Knowles Steam Pump Wks., — 

Laidlaw-Dunn-Gordon Co., 116 Liberty St., N. y. 

National Electric Co.. Milwaukee, Wis. 

Northern Electrical Mfg. Co., Madison, Wis. 

Wm. E. Quimby. Inc., 86 Liberty St., New York. 

Quiney Engine Works, Quincey, Tl. 

The Robbins & Myers Co., Springfi:ld., Ohio. 

Snow Steam Pump Works, 116 Liberty St., N. Y. 

Sprague Electric Co., 527 W. S4th St., New York. 

B. F. Sturtevant Co., Jamaica llain Station, Bos- 
ton, Mass. 

Triumph Electrie Co.. Cincinnati, Ohio. 

Ward Leonard Electric Co. Bronxville, N. Y. 

Westinghouse Electrie & Mfg, Co., Pittsburg, Pa. 

Westinghouse. Chureh, Kerr & Co., 26 Cortlandt 
St... New York. 

Weston Elec. Inst. Co., Waverly Pk., Essex Co..N.J. 

Ilenry R. Worthington, 118 Liberty St., New York. 


Elevators. 
American Tool & Machine Co., 
Aultman Co., Canton, Ohio. 
Borden & Selleck Co., Chicago, IL. 
Buhl ee Co., Detroit, Mich. 
H. W. Caldwell & Sons Co., 
Jeffrey Mfg. Co., Columbus, 
Link-Belt Eng’g. Co., Nicetown, Philadelphia. Pa. 
John A. Mead Mfg. Co., 11 Broadway. New York. 
Minneapolis Steel & Machinery Co., Minneapolis, 
Minn. 
Morse Elevator Works, Philadelphia, Pa. 
The S. Obermayer Co., Cincinnati, Ohio. 
Poole Enginee ring & Machine Co.. Baltimore, Md. 
Triumph Electrie Co.. Cincinnati, Obio. 


Wis. 


Boston, Mass. 


ee . 
Globe Machine & Stamping Co., Cleveland, Ohio. 


E 
Carborundum Co., Niagara 
rank Machinery Co., Buffalo, 
Stow Flevible Shaft Co., Pa. 


Employment Bureau. 


Agency, Monadnock Bik., Chicago, 
ae 309 Broadway, New York. 


Engineering Instru: 
Theo. Aiteseder & Pa. 
Brandis Sons Co., Brookly 
Buff & Buff Mfg. or 
Engene Dietzgen Co., ™ 
Konffel & Esser Co.. New York Clty. 
Young & Sons, Philadelphia. Pa. 


Engineers, Civil. 


Engineering Co. of America, 74 B' way, New York. 
Robert W. Hunt & Co., 1121 The Rookery, Chicago, 


Ill. 
Chas. C. Moore & Co., San Francisco, Cal. 
Sydney F. Reynolds, Torrey, Pa. 
A. W. Robinson, Montreal, Canada. 


Engineers, Electrical. 
Crocker-Wheeler Co., re, N. J. 
Engineering Co. of America, 74 Bw way, New York. 
Robt. MeF. Doble, 314 Hayward Bldg., San Fran- 
cisco, Cal. 
- * Palmer, 401 N. Y. Life Bldg., Kansas City, 
Mo. 
Svdney F. Reynolds, Torrey, Pa. 
Philip K. Stern, 130 Fulton St., 


Engineers, Mechanical, 
William M. Brewer, Vancouver, B. C. 
Geo. M. Brill, aye Bldg., Chicago, Ih. 
Edward 8S. Cobb., Los Angeles, Cal. 
Engineering Co. of America, Ry B'way, New York. 
Hugo Diemer, Lawrence, Ka 
Robt. MeF. Doble, 314 ieyerand Bldg., San Fran- 
cisco, Cal, 
Alfred G. Heggem, Massillon, Ohio. 
Holt & Schober, 378 Bourse, Philadelphia, Pa. 
Julian Kennedy, Pittsburg, Pa 
Walter Kennedy, Pittsburg, Pa. 
G. W. McClure, Son & Co., Pittsburg, Pa. 
Milton L. Oglesby, David Keith Bldg., Salt Lake 


= 


"New York. 


City, Utah 
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W. K. Palmer, 


Mo. 
Cc. L. 1563 Monadnock Block, Chicago, NL 
Sydney Reynolds, Torrey, Va. 


401 N. Y. Life Bldg., Kansas City, 


Ws Robinson, Montreal, Canada. 

H. B. Roelker, 41 Maiden Lane, New York. 
Chas. S. Sage, Wellsville, N. Y. 

Philip K. Stern, 130 F ulton > New York. 


David Townsend, 624 Withe “rspoon Bldg.. Phila., Pa. 


William M. Brewer, Vancouver, B. C. 
Chas, Catlett, Staunton, Va. 
L. B. Darling, Providence, R. 1. 


Engineering Co. of America, 74 Bway, New York. 
Henshaw, Bulkley & Co., San Francisco, (al 
Bernard MacDonald, Spokane, Wash. 

Milton L. Oglesby, David Keith Bldg., Sait Lake 


City, Utah. 
Sydney F. Reynolds, 


nes, Blowing. 
Allis-Chalmers Co., Chicago, 
American Blower Co., Detroit, 
Sprague Electric Co., 527 W. S4th St... New York. 
Sonthwark Foundry & Machine Co., Phila., Pa. 
Wm. Tod Co., Youngstown, O. 


Engines—Gas, Gasoline, and Petroleum. 

American Well Works, Aurora, Il. 

Aultman Company, Canton, Ohio. 

Borden & Selleck Co., Chicago, Il. 

General Power Co., 81-83 Fulton St., New York. 

Hicreules Gas Engine Works, 217 Bay St., 
Francisco, Cal. 

J. D. Lyon & Co., Pittsburg, Pa. 

Machinery & Electrical Co., Los Angeles. Cal. 

August Mietz, 128 Mott St.. New York. 

Northern Engineering Works. Detroit. 

Struthers-Wells Company, Warren, Pa. 

Weber Gas & Gasoline Engine Co.. Kansas City, Mo. 

Westinghouse Machine Co., Pittsburg, 

Westinghouse. Church, Kerr & Co., 26 
St., New York. 


nes, e. 
August Mietz, 128 Mott St., New York. 


Engines, Steam. 
Allis-Chalmers Co., Chicago, Hl. 


American Blower Co., Detroit, Mieb. 
American Engine Co., Bound Brook, N. J 
American Well Works, Aurora, I. 

Atlas Engine Co., Indianapolis, Ind. 

Aultman Company, Canton, Ohio. 

Ball Engine Co., Eric, Pa. 

Ball & Wood Co., 17 Battery Place, New York. 
A. IF. Bartlett & Co., Saginaw, Mich. 
Bradle ‘"y Mfg. Co., ‘Allegheny, Pa. 
Brown Corliss Engine Co., Corliss, Wis. 
Contractors’ Supply & Equipment Co., 
Erie Pump & Engine Co., Erie, Pa. 
Frick Company, Waynesboro, Fa. 
Harrisburg Foundry & Machine Co.. 


Torrey, Da. 


Mich. 


Sap 


Mich. 


a. 
Cortlandt 


Chicago, lh. 


Harrisburg, Pa. 


Harron, Rickard & MecCone, 21 Fremont St., San 
Francisco, Cal. 
Hooven, Owens, Rentschler Co.. a Ohio. 
Luitwieler Co., Los Angeles, ¢ 


Ss. W. 
P. B. McCabe & Co., 
geles, Cal. 
Minneapolis Steel & Machinery Co., 
Minn. 
Providence Engineering Works, Providence, R. I. 
Quincy Engine Works. Quincy, 
Reeves Engine Co., 85 Liberty St., New York. 
Rider-Ericsson Engine Co., New York City. 
Rotary Engine Co., Philadelphia, Pa. 
Shepherd Engineering Co., ——— Pa. 
Skinner Engine Co., Erie, 
Phila., Pa. 


Southwark Foundry & Mac hine Co., 
Pa. 
B. F. Sturtevant Co., Jamaica Plain Station, Bos- 


602 No. Main St.. Los An- 


Minneapolis, 


Struthers-Wells Company, Warren, 
ton, Mass. 


The William Tod Co.. Youngstown, Ohio. 

Vulean Iron Works. San Francisco, Cal. 

Webster, Camp & Lane Machine Co.. Cleveland, 0. 
Willamette Iron & Steel Co., Portland, Ore. 

Robt. Wetherill & Co., Chester, Pa. 

Westinghouse Machine Co., Pittsburg. Pa, 


Westinghouse, Church, Kerr & Co., 26 Cortlandt 
St.. New York. 
Evaporators. 


Wheeler Condenser & Engineering Co., 120 Liberty 


t., New York 
Excavators. 
Atlantic, Gulf & Pacific Co., Park Row Bldg., N. Y. 
Broderick & Bascom Rope Co., St. Louis, Mo. 
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Bucyrus Co. So, Milwaukee, Wis Flue Sc 
1 A. eschen & Sons Rope Co., St, Louis, Mo. Wm. Co., Buffalo, 


Marion Steam Shovel Co., Marion, Ohio, Fly Wheels 


Robins Conveying Belt Co., 14-22 Park Row, N. Y. Allis-Chalmers Co., Chicago, Il. 
Vulean Iron Works, Loledo, Ohio, Poole & Mae hine Co., Baltimore, Md. 
Quincy Engine Works, Quincy, Ill. 
Exhaust Heads. —o N. Y S. Morgan Smith Co., Yerk, Pa. 
parator Co., Syracuse, N. 2. . Robt. Wetherill & Co., Chester, Pa. 
A. A. Griffing Lron Co., 66-68 Centre St., New 
York: Works, Jersey ‘City. Forges. 
Hoppes Mfg. Co., Springfield, Ohio b. b. Sturtevant Co., Jamaica Plain Station, Bos- 
. F. Sturtevant Co., Jamaica Plain Station, Bos- ton, Mass. 


ton. Ma 
Watson & McDaniel Co., Pkiladelphia, Pa. Forging M :chinery 
Wright Mfg. Co., Detroit, Mich. Scranton & Co., yt ( Shure h St., New Haven, Conn, 


Fans, Ventilating. Forgings, iron and Steel. 
Allis-Chalmers Co., Chicago, Chester I. Albree, Allegheny, Ta. 
American Blower Co., Detroit, Mich. Keystone Drop Forge Works, Philadelphia, Pa, 
Harron, Rickard & MeCone, San Francisco, Cal. ee Steel Co., Sparrows Point, Md. 
Power Specialty Co., 126 Liberty St.. New York. >. M. Shaw, Providence, R. 
Electric Co., 527 W. 34th New York. Steel Steciton, Pa. 
B. F. Sturtevant Co., Jamaica Plain Station, Bos- Wyman & Gordon, Worcester, Mass. 
ton. Mass. 


Foundr uipment, 
Feed-Water Heaters and Purifiers. entey Co.. Boston, Mass. 
Allis-Chalmers Co., Chicago, Il. Buffalo Foundry Co., Buffalo, N.Y 
G. M. Davis Regulator Co., 144 Milwaukee Ave., Diamond brill & Machine Co., Birdsboro, Pa. 
Chicage. IIL. A. Garrison Foundry Co., Pittsburg, Pa. 
Goubert Mfg. Co., 85 Liberty St.. New York. c¢. W. Hunt Co.. West New Brighton. N. Y. 
Green Fuel Economizer Co., Matteawan, N. Y. Arthur Koppel, 68 Broad St.. New York. 
A. A. Griffing Iron Co 16-68 Centre St., New Northern Engineering Works. Detroit, Mich. 
York: Works, Jerse y S. Obermayer Co., Cincinnati, Ohio. 
Harron. Rickard & MeCone, San Francisco, Cal. Pedrick & Ayer Co. Philadelphia, Pa. 
Harrison Safety Boiler Works, 3138 N. 17th St., Shaw Electrie Crane Co.. Muskegon, Mich. 
*hiludelphia, Pa. B. Stevens, Detroit, Mich. 
appre Manufac turing Co., Springfield, Ohio. Friction Clutches. 


National Conn. Ame re ri Tool & Machine Co., Boston, Mass. 


. W. Caldwell & Sons Co.. Chicago, Il. 


N. 
Mfg. Co. Mishawaka. Ind 
Pa. Link-Belt Eng’g Co., Nicetown, ‘Philadelphia, Pa. 
Poole Engineering & Machine Co., Baltimore, Md. 
S. Morgan Smith Co., York, la, 
Chester, Pa. 
‘Engineering Co., 120 Liberty Fuel Economizers. 
‘arson Mfg. Co... 320 Broadway, New York. 
Fertilizer Machinery. Providence Engineering Works, Trovidence, R. 1. 


Aultman Company. Canton, Ohio. » » 
Jeffreys Mfz. Co., Columbus, Ohio Os, Houston 


-Belt Eng’g Co.. Nicetown., Philadelphia, Pa. E. H. Stroud & Co., Chicago, M1. 
E. H. Strond & Co., Chicago, Il. F. 

ani as " American Gas Furnace Co,, 23 John St.. New York, 

3. & H. Barne tt Co.. Philadelphia, Pa, Continental Iron Wks., West & Calver Sts., Brook- 
Sicholton File Co., Providence, R. 1. lyn. N. 
ters. Julian Kennedy, Pittsburg. Pa. 
L. ©. Koven & Bro... New York oy W. McClure, Son & Co., Smith Block, Pitts- 


New York Cont. Jewell Filt. Co., 15 Broad St., N.Y. burg, Pa. 
Valve Tros. N. ¥. Morgan Construction Co., Worcester, Mass, 


Wn. B. Scaife & Sons Co., Pittsburg, Pa. . 320 Rroadway, New York. 


ob Vether Cc ‘ster, Pa. ‘O.. Pittsburg, Pa. 
Fi, Bri therill & Chester, Pa Waterbury Farrel Foundry & Machine Co., Water- 
Fike Henre Maurer & Son, 499 Fast 23d St., New York 
ie enry Maurer & Son. fast 23d St., Ne ork. 
S. Obermayer Co., Cincinnati, Ohio, Furnaces, Assayers. 
Fire soot Building Materials FF. W. Braun & Co., Los Angeles, Cal. 
eee y Manrer & Son, 420 East 28d St., New York, lll Steam, Water, etc 
National Fireproofing Co., Pittsburg, Pa. American Steam Gauge & Valve Co., Toston, Mass. 
Construction Co. 121 Liberty St., Liberty St., New York. 
1 Co, Yaterbury, Conn. 
Filing Cabinets Crosby Steam 
roshby Steam Gage & Valve Co., Boston, Mags. 
American Drafting Furniture Co., Rochester, N. Y. Hohmann & Manrer Mfg. Co.. Rochester, N. ¥. 
Flange John Simmons Co.. 110 Centre St.. New York. 
E. ge Tei t Mfg. Co., 136 Clifford St., Providence, Standard Gange Mfg. Co., Syracuse, N. Y. 
Star Brass Mfg. Co., Toston. Mass. 
Jefferson Mfg. Co., Lexington, Mass. Walworth Manufacturing Co., Boston, Mass, 
Latrole Steel Co., 1200 Girard Bldg., Phila., Pa. Galvanizing. e 
L. ©. Koven & Bro., New York City. 
Flanges (Weldless Steel). Bldg., Phila., Pa. John Simmons Co., 110 Centre St... New York. 
Flexible Shafts. Galvanizing Machinery and Furnaces ( Wire ite). 
Sto sible Shaft Co., Philadelphia, Pa. Turner, Vanghn & Taylor Co., Cuyahoga Falls, 
Stow MM smnfacturing Co., Binghamton, N. Y. Gas Holders and Regulators. 
Floor and Sidewalk Lights. Continental Iron Wks., West & Calyer Sts., Brook 
trooks & Co., Cleveland, Ohio. lyn 
Sad ‘onley Mfg. Co., Pittsburg, Pa. 


Flooring, Factory. k 
Co.. Pittst > askets. 
American Lamber & Mfg. Co.. Pittsburg, Boston Belting Co.. Boston, Mass. 
Ts i Eagle & Supply Co., 104 Broad St., Bostom, 
Plows. Durant Co., 255 22d St., Milwaukee, Wis. U.S. Mineral Wool Co., 143 Liberty St.. New York, 
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Gas Machines and Generators. 


American Gas Furnace Co., 23 John St., New York, 

Link-Belt Eng’g Co., Nicetown, Philadelphia, Pa. 

Loomis-Pettibone Gas Mechy. Co., 52 William St., 
New York. 

Morgan Construction Co., Worcester, Mass. 

R. PD. Wood & Co., Philadelphia, Pa. 

Walworth Manufacturing Co., Boston, Mass. 


Gas Washer. 


Kloman Co., Pittsburg, Pa. 


Gear Cutting Machines. 


Becker-Brainard Milling Machine Co., Hyde Park, 
Mass. 
Gould & Eberhardt, Newark, N. J. 


Gearing. 

Allis-Cnalmers Co., Chicago, Ill. 

Hugo Bilgram, 440 No. 12th St., Philadelphia, Pa. 

boston Gear Works, Boston, Mass. 

Geo. I. Blake Mfg. Co., 91 Liverty St., New York. 

Brown & Sharpe Mfg. Co., lv ovidence, a 

Buhl Malleable Co., Detroit, Mich. 

H. W. Caldwell & Son Co., Chicago, I. 

Case Mtg. Co., Columbus, Obio. 

Dayton Globe Lron Works Co., Dayton, O. 

Dodge Mfg. Co., Mishawaka, Ina, 

Gould & Eberhardt, Newark, N. J. 

Jeffrey Mfg. Co., Columbus, Ohio. 

Knowles Steam Pump Wks.. 91 Liberty St., N.Y. 

Morse Elev vator Works, Philadelphia, Pa. 

ss Rawhide Co,, Syracuse, N, 

R. D. Nuttall Co., Vittsburg, 
Poole Enginee ring: & Machine Co., Baltimore, Md. 
William Sellers & Co., Ine., Philadelphia, Pa. 
Stow Flexible Shaft Co., Philadelphia, Pa. 
Robt. Wetherill & Co., Chester, Pa. 


Grain Elevator Machinery 

Allis-Chalmers Co., ¢ Ill. 

Aultman Co., Canton, Ohio, 

Dodge Mfg. Co., Mishawaka, Ind. 

Jeffrey Mfg. Co., Columbus, Ohio 

Eng’ Nicetown, Philadelphia, Pa. 

Pittsburg, Pa. 
Robins Conveying he lt Co., 14-22 Park Row, N. Y. 


Graphite. 
Jos. Dixon Crucible Co., Jersey City, N. J. 
The S. Obermayer Co., Cincinnati, Ohio. 


Grinders, Electric. 
Northern Klectrical Mfg. Co., Madison, Wis. 


Grinding and Polishing Machinery. 
Brown & Sharpe Mfg. Co., Providence, R. L 
Diamond Machine Co., Providence, R. I 
Dodge Mfg. Co. Mishawaka, Ind. 
Harron, Rickard & MeCone, San Francisco, Cal. 
Hisey-Wolf Machine Co., Cincinnati, Ohio. 
Landis ‘Tool Co., Waynesboro, Pa, 
Niles-Bement-Pond Co., 136 Liberty St.. New York. 
Pratt & Whitney Co., Hartford, Conn. 
Wm. Sellers & Co., Inc., Philadelphia, Pa. 
lk. L. Smidth & Co., 65 Maiden Lane, New York. 
Stow Flesible Shaft Co., Philadelphia, Pa. 


Hangers —SEE PULLEYS. 
Heading and Upsetting Machines. 


National Machinery Co., Tiffin, Ohio. 


Heating and Ventilating Apparatus. 

American Blower Co., Detroit, Mich. 

A. A. Grifting Iron Co., 66-68 Centre St., New 
York; Works, Jersey Cit me 

Hayden & Derby Mfg. Co., New xere. 

John Simmons Co., 110 Centre St.. New York. 

Sprague Electric Co., 527 W. 34th St. New York. 

H. B. Smith Co., 187 Centre St. New York. 

B. F. Sturtevant Co., Jamaica Plain Station, Bos- 
ton, Mass. 

Walworth Mfg. Co., Boston, Mass. 


Hoisting Engines and Machinery. 
Allis-Chalmers Co., Chicago, Il. 
Aultman Company, Canton, Obto. 
A. F. Bartlett & Co., Saginaw, Mich. 
Brown Hoisting Machinery Co,, 26 Cortlandt St., 
New York. 
Browning Engineering Co., Cleveland, Ohio. 
Chicago Pneumatic Tool Co., Chicago, Il. 
Contractors’ Plant Mfg. Co., Buffalo, N. Y¥ 
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Contractors’ Supply & Co., Chicago, Ill. 

Cooper. Hewitt & Co.. 17 Burling Slip. New York. 

General Power Co., 81-83 Fulton St., New York. 

Harron, Rickard & McCone, 21 Fremont St., San 
Francisco, Cal. 

The Hayward Co., 97 Cedar St... New York. 

Hendrie & Bolthoff Mfg. & Supply Co., 1601 Seren- 
teenth St., Denver, Colo. 

Cc. W. Hunt Co., West New Brighton, New York. 

Industrial Works, Bay City. Mich. 

Jeffrey Mfg. Co.. Columbus. Ohio. 

Lambert Hoisting Engine Co.. Newark, N. J. 

A. Leschen & Sons Rope Co.. St. Lonis. Mo. 

Lidgerwood Mfg. Co.. 96 Liberty St.. New York. 

Link-Belt Eng’g Co.. Nicetown, Philade Pa. 

Machinery & Electrical Co.. Los Angeles, Cal. 

P. B. McCabe & Co.. 602° No. Main St., Los An- 
geles. Cal. 

John A. Mead Mfg. Co.. 11 Broadway. New York. 

Niles Toot Works Co.. Hamilton. Ohio 

Northern Engineering Works. Detroit. Mich. 

Providence gineering Works. Providence, R. L 

Engine Works. Quincey. Ml. 

Wm. Sellers & Co.. Ine Philade 

Electric 427-531 W. 
L. Stuebner. Long Island City, N. Y. 

Tron Co.. Trenton, N 

Webster, Camp & Lane } ‘hine Co.. Cleveland, 0. 

Weber Gas & Gasoline Engine Co.. Kansas City, Mo. 


Hollow Chisel Mortisers. 


J. A. Fay & Egan Co., 212-232 West Front St., Cin- 
cinnati, Ohio. 


Hose. 


Boston Belting Co.. Boston, Mass. 

Eagle & Supply Co., 104 St., Boston, 
Mass. 

Fureka Fire Hose Co.. New York City. 


Hydraulic Machinery. 


Detroit Leather Specialty Co., Detroit. Mich. 

Harron, Riekard & McCone, San Franciseo, Cal. 

John H. MeGowan Co.. Cin . Ohio. 

S. Morgan Smith Co York. Pa. 

Niles-Bement-Pond Co., 136 Liberty St.. New York, 

Pelton Water Wheel Co.. San Francisco. Cal. 

Poole Engineering & Machine Co,, Baltimore, Md. 

Power Specialty Co., 126 Liberty St.. New York. 

Waterbury Farrel Foundry & Machine Co., Water- 
bury. Conn. 

Watson-Stillman Co.. 210 E, 43d St.. New York. 

R. D. Wood & Co., Philadelphia, Pa. 


Hydraulic Rams. 
Pelton Water Wheel Co.. San Francisco, Cal. 
Power Specialty Co., 126 Liberty St. New York. 


Ice-Making and Refrigerating Machinery. 

Geo. F. Blake Mfg. Co.. 114 Liberty St., New York. 

Deane Steam Pump Co. of Holyoke, 116 Liberty 
St.. New York. 

Frick Company. Waynesboro, Pa. 

Knowles Steam Pump Wks., 114 Liberty St.. N. Y. 

Laidlaw-Dunn-Gordon Co., 116 Liberty St.. N. ¥. 

Penna. Iron Wks. Co., Seth St. & Lancaster Ave., 
*hiladelphia, Pa. 

H. B. Roelker, 41 Maiden Lane. New York. 

Snow Steam Pump Works, 116 Liberty St.. N. Y. 

Vulean Iron Works. San Francisco, Cal. 

Westinghouse Machine Co., Pittsburg, Pa. 

Westinghouse. Church. Kerr & Co., 26 Cortlandt 
St.. New York. 

Henry R. Worthington, 118 Liberty St., New York, 


Injectors. 

Hayden & Derby Mfg. Co... New York. 

The Lunkenheimer Ce.. Cincinnati, Onto. 

John Simmons Co., 110 Centre St... New York. 

Wm. Sellers & Co., Philadelphia, Pa. 
Insulated Wire. 

General Flectrie Co., New York. 

Sprague Electric Co., 527 W. 34th St., New fork. 
Insulating Materials. 

Sterling Varnish Co., Pittsburg, Pa. 
Internal Gearing. 

R. D. Nuttall Co., Pittsburg, Pa. 
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Atlas Railway Supply Co., Manhattan Bldg., Chi- 
cago, lll. 


acks, Hydraulic. 


Watson-Stillman Co., New York City. 


Jet Apparatus. 
Hayden & Derby Mfg. Co., New York. 


Atlantic Works, East Boston, Mass. 


Laboratory Supplies. 


F. W. Braun & Co., Los Angeies, Cal. 


Lamps, Electric. 
General Electric Co., New York. 
Sterling Electrical Mfg. Co., Warren, Ohio. 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


American Tool & Machine Co., Boston, Mass. 

W. F. & John Barnes Co., Rockford, Ill. 

Bullard Machine Tool Co., Bridgeport, Conn. 

Diamond Machine Co., Providence, R. I. 

Fay & Scott, Dexter, Me. 

A. Garrison Foundry Co., Pittsburg, Pa. 

Jones & Lamson Machine Co., Springfield, Vt. 

Miami Valley Machine Tool Co., Dayton, O. 

Niles-Bement-Pond Co., 136 Liberty St., New York. 

Pond Machine Tool Co., Plainfield. N. J. 

Pratt & Whitney Co., Nartford, Conn. 

Wm. Sellers & Co.. Inc.. Philadelphia, Pa. 

Waterbury Farrel Foundry & Machine Co., Water- 
bury. Conn. 


Leather, Hydraulic, Valve and Pump. 
Detroit Leather Specialty Co., Detroit, Mich. 
Chas. A. Schieren & Co., 45-51 Ferry St., New York. 


Light Railways. 
Cc. W. Hunt Co., West New Brighton, New York. 
Arthur Koppel. 68 Broad St., New York. 
Link-Belt Eng’g Co.. Nicetown, Philadelphia. Pa. 
“ie A. Mead Mfg. Co., 11 Broadway. New York. 
. L. Stuebner, Long Island City, N. ¥. 


ny 


Merritt & Co., Philadelphia, Pa. 


Locomotive Cranes. 
Browning Engineering Co., Cleveland, Ohlo. 
Industrial Works, Bay City, Mich. 


Locomotives, Compressed Air. 
Baldwin Locomotive Works, Phila, Pa. 
H. K. Porter Co., Pittsburg, Pa. 


Locomotives, Electric. 


taldwin Locomotive Works, Philadelpbia, Pa. 
Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., New York. 
C. W. Hunt Co., West New Brighton, N. ¥. 
Jeffrey Mfg. Co.. Columbus, 
Arthur Koppel, 68 Broad St., New York. 
K. Porter Co., Pittsburg, Pa. 
Westinghouse Electric & Mfg. Go., Pittsburg, Pa. 


Locomotives, Steam. 


American Locomotive Co., 25 Broad St., New York. 


Baldwin Locomotive Works, Philadelphia, Pa. 
Contractors’ Supply & Co., Til. 
ijme Locomotive & Machine Co., Lima, Obi 

. K. Porter Co., Pa. 
t. rs Locomotive Works, Paterson, N. J. 


Locse Leaf Files. 


Tengwall File & Ledger Co., Chicago, Il. 


Tengwall File & Ledger Co., Chicago, I). 


Lubricants. 


Jos. Dixon Crucible Co., Jersey City, N 


Eagle Oj1 & Supply Co., 104 Broad St. = * Boston, 


Mass. 


Lubricating and Oiling Devices. 


FE. M. Dart Mfg. Co., 136 Clifford St., Providence, 


R. 1. 
Harron, Rickard & McCone, San Francisco, Cal. 


Machinery Exhibit. 


Bourse. la‘elpbia, Pa. 


For Alphabetical Index to Advertisers see inside back cover. 
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Machine Shop Furniture. 


Lyon Metall’ Mfg. Co., 18 S. Ann St., Chicago, 111. 


Machinists’ Small Tools. 
Brown & Sharpe Mfg. Co., ee sg R. I. 
Thomas H. Dallett Go. York . & Sedgley Ave., 

Phuadelpua, Pa. 

Morse Twist Drill & Meh. Co. pew ens, Mass. 
Pratt & Whitney Co., Har tford, 
Wm. Sellers & Co., Inc., Pa. 
Standard Tool Co., “Cleve land, Ohio. 


Manufacturers’ Export Representative. 
M. otuna, «& Co., 2-4 Stone St., New York. 


Metal Polish. 
Eagle volts & Supply Co., 104 Broad St., Boston, 
Mass. 


ic. 
General Electric Co., New York 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 
Weston Elec. Inst. Co., Waverly Pk.,Essex Co.,N.J. 
Milling Machines. 
Adams Company, Dubuque, Iowa. 
American Tool & Machine Co., Boston, Mass. 
—_~ -Brainard Milling Machine Co., Hyde Park, 
dass. 
Brown & Sharpe Mfg. Co., Providence, R. 1. 
Harron, Rickard & McCone, 21 Fremont St., San 
Francisco, Cal. 
Hendrie & Bolthoff Mfg. & Supply Co., Denver, Colo. 
Henshaw, Bulkley & Co., San Francisco, Cal. 
Hess Machine Co., 15th’ and Chestnut Sts. ., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., 136 Liberty St., New York. 
Pratt & Whitney Co., Hartford, Conn. 


ing Tools. 
Harron, Rickard & MeCone, 21 Fremont St., San 
Francisco, Cal. 


Mill Supplies. 
Eagle Oil & Supply Co., 104 Broad St., Boston, 
Mass. 
Harron, Rickard & McCone, San Francisco, Cal. 
Phillips Mine & Mill Supply Co., Pittsburg, Pa. 


Allis-Chalmers Co., Chicago. 

Cc. W. Hunt Co., West New Brigbton, N. Y. 

Engineering Works of Wonham- Magor, 29 Broad- 
way, New York. 

Jeffrey Manufacturing Co., Columbus, Ohio. 

Kilbourne & Jacobs Mfg. Co., Columbus, O. 

Arthur Koppel, 68 Broad St., New _ 

Lima Locomotive and Machine Co., Lima, O. 

Watt Mining Gar Wheel Co., Baruesville, Ohio. 


Mining Machinery. 
Allis- halmers Co., Chicago, Ul. 
American Diamond Rock Drill Co., 95 Liberty St., 
New York. 
A. F. Bartlett & Co., Saginaw, Mich. 
Geo. F. Blake Mfg. Co., 114 Liberty St., New York. 
Broderick & Bascom Rope Co., a. uis, Mo. 
Buhl Malleable Co., Detroit, 
Cameron Steam Pump W "BE. 234 
Card & Weber Machine Co., Denver, Colo. 
Contractors’ Supply & E uipment Co. » Chicago, 11). 
Davis Calyx Drill Co., 128 Broadway, New York. 
Deane Steam Lt aaa Co. of Holyoke, 116 Liberty 
St., New Y 
Diamond Drill & Machine Co., Birdsboro, Pa. 
General Electric Co., New Yo rk. 
Harron, Rickard & "McCone, 21 Fremont St., San 
Francisco, Cal. 
Hendrie & Bolthoff Mfg. & Supply Co., Denver, Colo. 
Henshaw. _bakiey & Co., San Francisco, Cal. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt 8t., N. ¥. 
Jeffrey Mfg. Co.. Columbus. Ohio. 
Knowles Steam Pump Wks., 114 Liberty St., N. Y. 
Arthur Koppel, 68 Broad St.. New York 
Laidlaw-Dunn-Gordon Co., 116 Libe rty St., N. Y. 
Lambert Hoisting Engine Co., Newark, N. J. 
A. Leschen & Sons Rope Co., St. Louis, Mo. 
Lidgerwood Mfg. Co., 96 Tiberty St.. New York 
The Machinery & Electrical Co., Los’ Angeles, Cal. 
Marion Steam Shovel Go.. Marion. Ohio. 
John H. MeGowan Co.. Cincinnati. Ohio. 
Norwalk Iron Works, South Norwalk, Conn. 
Phillips Mine & Mill Supply Co., Pittsburg, Pa. 
Power Specialty Co., 126 Liberty St., New York. 
Providence Engineering Works, Providence, R. 1. 
Quinev Engine Works, Quincey, 
Rand rill Co., 128 Broadway. New 
Conveying Relt Ce., 14-22 Park” 
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F. L. Smidth & Co., 66 Maiden Lane, New he 
Snow Steam Pump Works, 116 Liberty St., N. Y¥ 
E. H. Stroud & Co., Chicago, Ill. 

Trenton Iron Works Co., ‘Trenton, N. J. 

Vulcan Iron Works, San Francisco, Cal. 

Vulcan Iron Works Co., Toledo, Ohio. 

Watt Mining Car Wheel Co., Barnesville, Obio. 


Mining Screens—sEE SCREENS. 
Motors, Electric, 
American Engine Co., Bour4é Brook. N. J. 
Bullock Electric Mfg. Co., Cincinnati, Ohio. 
C & © Electric Co., 145 Liberty St.. New York. 
Christensen Engineering Co., Milwaukee, Wis. 
Crocker-Wheeler Co., Ampere, N 
General Electric Co.. New York. 
Guarantee Electric Co., Chicago, Il. 
Jantz & Leist Electric Co., Cincinnati, Obio. 
Jeffrey Mfg. Co., Columbus, Ohio. 
National Electric Co., Milwaukee, Wis. 
Northern Electrical Mfg. Co., Madison, Wis. 
The Robbins & Myers Co., Springfield. Ohio. 
Sprague Electric Co., 527 W. h St.. New York. 
Stow Mfg. Co., Binghamton, x 
B. F. Sturtevant Co. , Jamaica Plain Station, Bos- 
ton, Mass. 
Triumph Electric Co., Cincinnati, Ohio. 
Westinghouse Electric & Mfg. Co., Pittsburg, Pa. 


Moulding Machines, 
lrank Machinery Co., Buffalo, N. Y. 
S. Obermayer Co., Cincinnati, Ohio. 
> 


Power Specialty Co., 126 Liberty St., New York. 
Tabor Mfg. Co., Philadelphia, a. 
Turner Machine Co., Philadelphia, Pa. 
Moffles and Annealing Furnaces (Wire). 
Turner, Vaughn & Taylor Co., Cuyahoga Falis. %. 
Naphtha Gas Machines. 
American Gas Furnace Co., 23 John St., New York. 
Nickel. 


Benedict & Burnham Mfg. Co., Waterbury, Conn. 
Orford Copper Co., 74 Broadway, New York. 


Nozzle and Sleeve Press. 

Turner, Vaughn & Taylor Co., Cuyahoga Falls, O. 
Nut Tappers. 

National Machinery Co., Tiffin, Obio. 
Oak Timbers. 

American Lumber & Mfg. Co., Pittsburg, Pa. 
Office Equipment. 

Globe-Wernicke Co., Cincinnati, Ohio. 
Oil Burners. 


Cc. A. Hammel, 120 W. Fifth St., Los Angeles, Cal. 


Oil Filters. 
Eagle Oil & Supply Co., 104 Broad St., Boston, 
Mass. 
Pittsburg Gage & Supply Co., Pittsburg, Pa. 


Oil Separators. 
Austin Separator Co., Detroit, Mich. 
Griffing Iron Co., Jersey City, N. J. 
Harrison Safety Boiler Works. 3138 No. Seven- 
teenth St., Philadelphia, Pa. 


Open Hearth Furnaces. 


G. W. MeClure, Son & Co., Smith Block, Pittsburg, 
Pa. 


R hinery. 
Roasting Chicago, Il. 


Packing. 
Boston Belting Co., Boston, Mass. 
Broderick & Bascom Rope Co., St. Louis, Mo. 
Detroit Leather Specialty ©o., Detroit, Mich. 
Eagle Oil & Supply Co., 104 Broad St., Boston, 


Mass. 
Co., 523 Locust St., McKeesport, 
‘a. 
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Webster, Camp & Lane Machine Co., Cleveland, O. 
Westinghouse Electric & Mfg. Co.. Pittsburg, Pa. 
“lenry R. Worthington, 118 Liberty St., New York. 
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Jenkins Brothers, 71 John St., New Yors. 

A. Leschen & Sons Rope Co., St. Louis, Mo. 

Mabbs Hydraulic Packing Co., Board of Trade, 
Chicago, UL. 


Paiats and Varnishes. 
Atlas Railway Supply Co. 
Detroit Graphite Mty. Vetrvit, Mich. 
Joseph Dixon Crucibie Jersey City, N. J. 
Garry Iron & Steel Co., Cleve land, Ohio. 
Paraffine Paint Co., San Frane isco, Cal. 
Standard Paint Co., 100 William St., New York. 
Sterling Varnish Co., Pittsburg, Pa. 


Paper-Mill Machinery. 

Aultman Company, Canton, Obio. 

Geo. F. Blake Mfg. Co., 114 Liberty St., New York. 
Deane Steam — Co. of Holyoke, 116 Liberty 

St., New York 

Dodge ‘Mfg. Co., Mishawaka, Ind. 

Jeffrey Mfg. Co.. Columbus, Ohio. 

Knowles Steam Pump Wks., 114 Liberty St., N. Y- 
Laidlaw-Dunn-Gordon Co., 116 Liberty St., N. Y. 
Robins Conveying Belt Co., 14-22 Park Row, N. Y. 
Snow Steam Pump Works, 116 Liberty St., N. Y 
Henry R. Worthington, 118 Liberty St., Now York. 


Patent Attorneys. 


C. A: Dieterich, 257 Broadway, New York. 
Evans, Wilkins & Co,. Evans Building, Washing- 


Chicago, Ill. 


ton. D. C. 
Philip K. Stern, 130 Fulton St., New York. 


Pattern-Makers’ Machinery. 
J. A. Fay & Egan Co., 212-232 West Front St., Cin- 
cinnati, Ohio. 
Fay & Scott, Dexter, Me. 
Pratt & Whitney Co., Hartford, Conn. 


Pattern Makers. 


Buhl Malleable Co., Detroit, Mich. 
Diamond Drill & Machine Co., Birdsboro, Pa. 


Perforated Metal. 
Robt. Aitchison Perforated Metal Co., Chicago, Hl. 
Allis-Chalmers Co., Chicago, Ll. 
H. W. Caldwell & Sons Co., Chicago, IL. 
Turner, Vaughn & Taylor Co., Cuyahoga Falls, 0. 


Phosphor Bronze. 


Phosphor Bronze Smelting Co., Ltd., Phila., Pa. 
Poole Engineering & Machine Co., Baltimore, Md. 
Paul S. Reeves & Son., Philadelphia, Pa. 


Pile Drivers. 


Vulean Iron Works, Chicago, Il. 


Pinions. 


A. Garrison Foundry Co., Pittsburg, Pa. 


Pipe. 
American Spiral Pipe Works, Chicago, II. 
Garry Lron & Steel Co., Cleveland, Ohio. 
L. O. Koven & Bro., 50 Cliff St., New York. 
McNab & Harlin Mfg. Co., 56-60 John St., N. Y. 
Nason Mfg. Co., 71 Fulton St., New York. 
National Pipe Bending Co., New Haven, Coun. 
Pelton Water Wheel Co., San Francisco, Cal. 
The Michigan Pipe Co., Bay City, Mich. 
U. S. Cast Iron Pipe & Fdy. Co., Philadelphia. Pa. 
U. S. Wind Engine & Pump Co., Batavia, II. 


Pipe-Cutting and Threading Machines. 
Bignall & Keeler Mfg. Co., Edwardsville, 11. 
Cox & Sons Company, Bridgeton, ‘. J. 
Harron, Rickard & McCone, San Francisco, Cal. 
Niles-Bement-Pond Co.. 136 Liberty St., New York. 
Pratt & Whitney Co., Hartford, Conn. 
John Simmons Co., 110 Centre St., New York. 
Walworth Manufacturing Co., Boston, Mass. 


Pipe Fittings, Cast-Iron. 
Kelly & Jones Co., Greensburg, Pa. 
MeNab & Harlin Mfg. Co., 56-60 John St.. N. Y. 
Pelton Water Wheel Co., San Francisco, Cal. 
John Simmons Co., 110 Centre St., New York. 
WwW Manufacturing Co.. Boston, Mass. 
U. S. Wind Engine & Pump Co., Batavia, M1. 


Pipe Vises. 


John Simmons Co., 110 Centre St., New York. 


21 
2 
ese 


22 THE BUYERS’ 


Planers. 


Cleveland Punch & Shear Works, Cleveland, Ohio. 


Frank Machinery Co., Buffalo, N.Y. 
Hilles & Jones Co., Wilmington, Del 


Niles-Bement-Pond Co., 136 St., New York. 


Pratt & Whitney Co., Hartford, 
Wh. Sellers & Co., inc., Philadelphia, Pa. 
Whitcomb Mfg. Co., Worcester, Mass. 


Planing Mill Machinery. 


J. A. Fay & Egan Co., 212-232 West Front St., Cin- 


cinnati, Ohio. 
Harron, Rickard & McCone, San Francisco, Cal, 


Platinum Ware. 
F. W. Braun Co., Los Angeles, Cal. 


Pneumatic Tools. 
Chicago Pneumatic Tool Co., Chicago, Ill. 


Clayton Air Compress. Wks., 114 Liberty St., N. Y. 


Cleveland Poeumatie Tool Co. ., Cleveland, Ohio. 
Curtis & Co. Mfg. Co., St. Louis, Mo. 

Thos. H. Dailett & Co., Philadelphia, Pa. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. Y. 


E. W. Irwin Machinery & Supply Co., 114 Liberty 


St., New York. 
Pedrick & Ayer Co., Philadelphia, Pa. 
Philadelphia Pneumatic Tool Uo., Philadelphia, Pa, 
Rand Drill Co.. 128 Broadway, New York. 
Standard Railway Equipment Co., St. Louis, Mo. 


Pop Safety Valves. 


Consolidated Safety Valve Co., 85-89 Liberty St., 


New York. 
Star Brass Mfg. Co., Boston, Mass. 


Portable Drilling Machines. 


Hisey-Wolf Machine Co., Cincinnati, Ohio. 
Thos. H. Dallett & Co., Philadelphia, Pa. 


Power Hammers. 
Pratt & Whitney Co., Hartford, Conn. 
Seranton & Co., hureh St., New Haven, Conn. 
Wm. Sellers & Co., Inc. , Philadelphia, Pa. 


Power-Transmission Machinery. 


Allis-Chalmers Co., Chicago, Ill. 
Aultman Couipauy, Cantou, Ohno. 
Broderick & Bascom Rope Co., St. Louis, Mo. 
Bub! Malleable Co., Detroit, Mich. 
H. W. Caldwell & Sons Co.. Chicago, TL 
Case Mfg. Co., Columbus, Ohio. 
Dayton Globe Iron Works Co., Dayton, O. 
General Electric Co., New York. 
Hayward Co., 97 Cedar St., New Yor’, 
Jeffrey Mfg. Co., Columbus. Ohbto. 
Keasey Pulley Co., Toledo, O. 
A. Leschen & Sons Rope Co., Louis, Mo. 
Link-Belt Eng’g Co.. Nice Iphia, Pa. 
Niles-Bement-Pond Co, 
Northern Electrical Co., Madison, Wis. 
Quincy Engine Works, Quincy, TH. 
Robins Conveying Be ‘It 0 
8. Morgan Smith ¢ 

24th St... New York, 
Triumph Electric Co.. Cineinnati, Ohio. 
Westinghouse Electric & Mfg. Co.. Pittsburg, Pa. 

D. Wood & Co., Philadelphia, Pa. 


Presses and Dies. 
The Curtis & Curtis Co., Bridgeport, Cone, 
Niagara Machine & ag Works, — N. T. 
Niles-Bement-Pond Co.. 136 Libe Se York. 
Pratt & Whitney Co.. Hartford. 
Waterbury Farrel Foundry & A Co., Water 

burs. Conn. 

Watson-Stillman Co. 210 EF. 42d St.. New York. 
R. D. Wood & Ce., Puilndeiphia. Pa. 


Pressure Regulators—Steam, Water and Air. 


Julian D'Este Comoiny, 24 Canai St.. Roston. Mass, 
Richard Thompson & Co., 126 Liberty St., New York, 


Prospecting Drills. 
Auv rican Diamond Rock Drill Co., 
New York. 
American Well Works, Aurora, Il 
Davi« Calyx Drill Co., 128 Broadway, New York. 


For Alphabetical Index to 


136 Liberty St.. New York. 


14-22 Park Row, N. Y. 


95 Liberty St., 


DIRECTORY 


Pulleys, Shafting and Hangers. 


Allis-Chalmers Co., Chicago, Ill. 

American ‘Tool & Machine Co., Boston, Mass, 
Aultman Company, Cantun, Ohio. 

H. W. Caldwell & Sons Co., Chicago, Ill. 

Case Mfg. Co., Columbus, Ohio. 

Cumberland Steel Co., Cumberland, Md. 

Fay & Egan, 212-232 W. Front St., Cincinnati, 0, 
Frank Machinery Co., Buffalo, N. Y. 

Jeffrey Mfg. Co.. Columbus, Ohio. 

Keasey Pulley Co., Toledo, Ohio. 

Niles Tool Works Co., New York, N. Y. 

Poole Engineering & Co., Baltimore, Md. 
Robirs Conveying Belt Co., 14-22 Park Row, N. ¥. 
Wm. Sellers & Co., Philadelphia, Pa, 

S. Mo gan Smith Co., York. Pa. 


Pulverizers. 


F. W. Braun Co., Los Angeles, Cal. 

Harron, Rickard & MeCone, 21 Fremont St., San 
Francisco, Cal. 

E. H. Stroud & Co., 30-36 La Salle St., Chicago, Il. 


Pumps and Pumping Machinery. 


Alberger Condenser Co., 95 Liberty St., New York. 
Allis-Chalmers Co., Chicago, 

American Well W rorks, Aurora, Ill. 

Ashcroft Mfg. Co., 85-89 Liberty St., New York. 
Bacon Air Lift Co, ‘02 William St., New York. 
Geo. F. Blake Mfg. Co., 114 Liberty ‘St, New York. 
re Co., So. Milwaukee, Wis. 

Cameron Steam “ae Wks., E. 23d St., N. Y. 
Marken Air Compress. Wks., 114 Liberty St., N. Y. 
G. M. Davis Regulator oo 144 Milwaukee Ave., 

Chicago, Il. 
The Deane Steam a Co, of Holyoke, 116 Lib- 
erty St.. New York 
Epping-Carpenter Co., "Pittsburg, Pa. 
Flint & Walling Mfg. Co., Kendallville, Ind 
General Power Co., 81-83 Fulton St., New York, 
Guild & Garrison. Brooklyn, N. Y, 
Hall Steam Pump Co., Pittsburg, Pa. 
Harron, Mec “one, 21 Fremont St., San 


Francise al, 
‘Etisine Works, 217 Bay St., San 


Hercules 
ant Drill Co.. 26 Cortlandt St., N. ¥ 
& Mech. Wo ks. Oswego, N. 2 
Knowles Steam Pump Wks., 114 Liberty St., N.Y. 
The Laidlaw-Dunn-Gordon Co., 116 Liberty St., 
New York 
Machinery & Electrical Co., Los Angeles, Cal. 
John H. MeCowan Co., Cincinnati, Ohio, 
Morris Machine Works. Taldwinsville. N.Y. 
Pneumatic Co., 128 Broadway, N. Y. 
Providence Engine vee Works, Providence, R. 1. 
E. Quimby, 86 Liberty St.. New York, 
tngine Works, Quiney, Til. 
‘wiesson Eng. Co.. 35 Warren St.. New York, 
im Pump Works, 116 Liberty St., N. Y. 
Southwark Foundry & Machine Co.. Phila., Pa. 
William Tod Company. Youngstown. Ohio. 
Watson-Stillman Co.. New York City 
Webster, Camp & Lane Machine Co., Cleveland, 0. 
Robt. Wetherill & Co... Chester, Pa. 
Wheeler Condenser & Engineering Co., 120 Liberty 
St.. New York. 
R. D. Wood & Co.. Philadelnbia, Pe. 
ar R. Worthington. 118 Liberty St.. New York. 
U.S. Wind Engine & Pump Co., Batavia, Tl. 


Valves. 


Boston Belting Co., Boston, Mass. 
Power Specialty Co,., 126 Liberty St., New York. 


Punches ard Dies. 


Globe Machine & Stamping Co., Cleveland, Ohio. 


Punchirg and Shearing Machinery. 


Bethlehem Foundry & Mch. Co., So. Bethlehem, Pa. 

Cleveland Punch & Shear Works, Cleveland, Ohio 

Harron, Rickard & McCone, San Francisco, Cal. 

Hilles & Jones Co., Wilmington, Deu. 

A. Garrison Foundry Co., Pittsburg, Pa. 

Morgan Construction Co., Worcester, } 

The National Machinery Co 

Niagara Machine & Tool W 

Niles-Bement-Pond Co., 126 

Pond Machine Tool Co.. Plainfield. 

Pratt & Whitney Co.. Hartford, AQ 

Wm. Sellers & Co.. Ine.. Philadelphia, Pa. 

Foundry & Machine Co., Water- 
wiry, Con 

R. D. Wood & Co.. Philadelphia, Pa, 


New York 


Advertisers see inside back cover. 
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ng Machinery. 

‘Broderick & Bascom Rope Co., St. Louis, Mo. 

A. S. Cameron Steam Pump Wks.. E. 23d St., N. Y. 

Engineering Works of Wouham-Magor, 29 Broad- 
way, New York. 

Cooper, Hewitt & Co,. 17 Burling Slip, New York 

Ingersoll-Sergeant Drill Co.. 26 Cortlandt St.. N. 

Lambert Hoisting Engine Co.. Newark ‘ 

A. Leschen & Sons Rope Co.. St. Louis, Mo. 

Lidgerwood Mfg. Co... New York City. 

John H. MeGowan Co,, Cineinnati, Ohio. 

Rand Drill Co., 128 Broadway, New York. 

Robins Conveying Belt Co.. 14- = Park Row, N. Y. 

Trenton Tron Co.. Trenton. N. | 

Vulean Iron Works Co. Ohio. 


Radiators. 


aA. A. Griffing 


lron Co., 66-68 Centre St., 
York: Works, 


Jersey City, N. J. 
John Simmons Co., 110 Centre St., New York. 
H. B. Smith Co., 137 Centre St., New York. 


Racks—Machine Cut. 


Rh. D. Nuttall Co., Pittsburg, Pa. 


Rail Braces. 


Atlas Railway Supply Co., 

Continuous Rail Joint Co. 
Newark, N. J. 

Wonbam-Magor Eng’g Wks., 


Rail Joints. 
Atlas Railway Supply Co., Chicago, Il. 
Continuous Kull Joint Co. of Am., Century 
Newark, N. J. 


Railway Shop Machinery. 
Chester B, Aivree, Allegheny, Va, 
W. F. & John Barnes Co., Rockford, 11. 
Bickford Drill & Tool Co., Cincinnati, Ohio. 
J. A. Pay & Egun Co., 212-232 West Front St., Cin- 

cinnati, Ohio. 

Hiiles & Jones Co., Wilmington, Dei. 
Niles-Bement-Pond Co., 136 Liberty St.. 
Norwalk Lren Works, South Norwalk, 
Pedrick & Ayer Co., Philadelphia, Pa. 


New 


Chicago, Ill. 
of Am., Century Bldg., 


20 B'way, New York. 


Blig., 


New York. 
Conn. 


Pratt & Whitney Co., Hartford, Conn. 

Stow Flexible Shaft Co., Philadelphia, Pa. 
Stow Manufacturing Co., Binghamton. 
Watson-Stillman Co., 210 E. 43d St., New York. 


Raiiway Specialties. 
Atlas Railway Supply Co., 
Continuous Rail Joint Co. 

Newark, N. J. 
Engineering Works of Wonham-Magor, 29 Broad- 

wu New York. 

Hunt Co,., West New Brighton, N. Y. 

Koppel, 68 Broad St.. New York, 
Maryland Steel Co.. Sparrows Point, Md. 
Jefferson Mfg. Co., Lexington, Mass. 
John A. Mead Mfg. Co., New York City. 
Steel Co.. Steelton, Pa. 
Il. K. Porter Co., Pittsburg, Pa. 
Pratt & Whitney Co., Hartford, Conn. 
Sprague Flectric Co., 527 W. 34th St., New York. 
Star Brass Mfg. Co.. Boston, Mass. 
Vulean Iron Works Co., Toledo, Ohio. 
Air Rrake Co.. Pittsburg, Pa, 

. 8S. Wind Engine & Pump Co., Batavia, D1. 


Standard Tool Co., Cleveland, Ohio. 

Refrigerating Machinery—sreE 1CE-MAKING 
MACHINERY, 

Retort Coke Oven. 


Kloman Co., Pittsburg, Pa. 


Rheostats. 
The Cutler-Hammer Mfg. Co., Milwaukee, Wis. 
Simplex Electric gaa Co., Cambridgeport, Mass, 


Riveting Machi 

Che Albree, Allegheny, Pa. 

Chicago Pneumatic Co., Chicago, 

Bethlehem Fdy. & Mech, Co., So, Bethlehem, Pa. 

Thos. Hl. Dallett Co., Philadelphia, Pa. 

Hilles & Jones Co., Wilmington. Det 

The National Machine ry >. Titlin, O. 
Niles-Bement-Pond Co., 136 Liberty St., New York. 
Pedrick & Ayer Co., Philadelphia, Pa. 
Philadelphia Pneumatic Tool Co. Phil: vielphia, Pa. 
Drill Co., 128 Broadway, Ne ow Yor 

Sellers & os Ine.. Philadelpbia, Pa. 

R. "D. Wood & Co., Philade Iphia, Pa. 


Chicago, 11. 
of Am., Century Bldg., 


Alphabetical Index to 


For 
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Advertisers sce 


DIRECTORY 


Rivet-Making Machinery. 


National Machinery Co., Tiffin, O. 


Road-Making Machinery. 
Aultman Co., Canton, Ohio. 
Vulcan Iron Works, Toledo, Ohio. 


Rock Breakers. 


Allis-Chalmers Co., 
Aultman Co.. Canton, Obiv. 

Rarron, Rickard & MeCone, San Francisco, 
Robins Conveying Belt Co., 14-22 Pars Row, N. Y. 
F. L. Smidth & Co., 66 Maiden Lane, New York. 

E. H. Stroud & Co., Chicago, Tl. 

Sturtevant Mill Co., Boston, Mass. 


Roofing. 
Garry Iron & Steel Co., 
Parafline Paint Co.. San Francisco, Cal. 
Standard Paint Co., 100 William St., New York 
Rolling Mill Machinery, 
Diamond Drill & Machine Co., Birdsboro, Pa. 
A. Garrison Founary Co.. Pittsburg, Pa. 
Kloman Co., Pittsburg, Pa. 
Morgan Construction Co., Worcester, Mass. 
Niles-Bement-Pond Co., 136 Liberty St., New York. 


Chicago, Ml. 


Cleveland, Ohio, 


Poole Engineering & Machine Co., Baltimore, Md. 
Quincey Engine Works, Quincy, Ill 
Robt. Wetherill & Co., Chester, Pa. 
Rolls, Chill and Sand. 
A. Garrison Foundry Co., Pittsburg. Pa. 
Cleveland Punch & Shear Works, Cleveland, Ohio. 


Roofing Paints and Varnish. 
Paraffine Paint Co., San Francisco, Cal. 
Standard Paint Co., 100 William St., New York. 


Rope Transmission. 
Aultman Company, Canton, Ohio. 
Broderick & Bascom Rope ‘Co.. St. Louis, Mo. 
H. W. Caldwell & Sons Co.. C *hie ago, lll. 
Crocker-Wheeler Co., Ampe re, N. J. 
Cc. W. Hunt Co.. West New Brighton, New York. 
Jeffrey Mfg. Co.. Columbus, Ohio 
A. Leschen & Sons Rope Co., St. Louis, Mo. 
Link-Belt Eng’g Co.. Nicetown, Philadelphia, Pa. 
Providence Engineering Works, Providence, R. I. 


Ru 


Boston Belting Co., Boston, Mass. 
Jenkins Bros., 71 John St., New York. 


Rubber Washing Machinery. 


Turner, Vaughn & Taylor Co., 


Sand Mixers and Sifters. 


The S. Obermayer Co., Cincinnati, 


Sand Pum 


mps. 
Card & Weber Machine Co., 


Saw-Mill Machinery. 
Allis-Chalmers Co.. Chicago, I. 
A. F. Bartlett & Co., Saginaw, Mich. 
Curtis & Co. Mfg. Co., St. Lous. Mo. 
J. A. Fay & Egan Co., 212-232 West Front St., Cin- 
cinnati, Ohio. 
Harron, Rickard & McCone, 21 Fremont St., 
Francisco, Cal. 
Jeffrey Co.. Columbus, Ohio. 
Vulean Iron Works, San Francisco, Cal. 
Saws. 
Curtis & Co. 


Scales and Balances. 


Borden & Selleck Co., 


Cuyahoga Falls. O. 
Ohio. 


Denver, Colo. 


San 


Mfg. Co., St. 


Louis, Mo. 


Chieage, Il. 


Wm. Ainsworth & Sons, Denver, Col, 
Fr. W. Braun & Co., Los Angeles, Cal. 


Screens, Mining. 
Robert: Aitchison Perforated Metal Co., 
Allis-Chalmers Co., Chicago, Ill. 
Aultman Company. Canton, Ohio. 
Henshaw, Bulkley Co., San Francisco, Cal. 
Jeffrey Co... Columbus, Obie 
Robins Conveying Belt Co., 14-22 Park Row, N. Y. 


Screw Machines. 
Brown & Sharpe Mfg. Co., Providence. R. I. 
Jones & Lamson Machine Co.. Springfield, Vt. 
National Acme Mfg. Co., Cleveland, 0. 
Nile s-Bement-Pond Co... 136 Liberty St., 
Pratt & Whitney Co.. Hartford, Conn. 


Chicago, ll. 


New York, 


inside back cover. 
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Separators, Steam and Oil. 
Allis-Chalmers Co., Chicago, Ill. 
American Tool & Machine Co., Beaten, Mass. 
Austin Separator Co., Detroit, 
John Davis Co.. 51-79 Michigan St. Chicago, Il. 
Julian D'Este Company, 24 Canal St., Boston, Mass. 
Direct Separator Co.. Syracuse, N. 
Goubert Mfg. Co.. 85 Liberty St., New York. 


York; Works. Jersey City 

Harrison Safety Boiler Works, 3138 N. 17th St., 
Philadelphia, Pa. 

Hoppes Mfg. Co., eld, O. 

Watson & MeDaniel Co., Philadelphia, Pa. 


Sewer Pipe Presses and Dies (Clay). 
Turner, Vaughn & Taylor Co., Cuyahoga Falls. O. 


Shafting—sEE PULLEYS 
Sha 


frank Machinery Co., Buffalo, N. Y. 
Niles-Bement-Pond Co., 136 Liberty St., New York. 
Potter & Johnson Machine Co. Pawtucket, R. L. 
et & Whitney Co.. Hartford, Conn. 

Wm. Sellers & Co.. Inc.. Philadelphia. Pa, 
John Steptoe Shaper Co., Cincinnati, 
Stockbridge Machine Co., Worcester, Mass. 


Shears—SEE PUNCHING MACHINERY. 
Sheet Metal Work. 


Garry Tron & Steel Co., Cleveland, Ohio. 
Globe Machine & Stamping Co., Cleveland, Ohio, 
Lyon Metallic Mfg. Co., 18 8S. Ann St., Chicago, TL, 


Shutters, Steel Rolling. 


Kinnear Mfg. Co., Columbus, Ohio. 


Skylights and Ventilators. 
Drouvé & Co., Bridgeport, Conn. 
aon Iron & Steel Co., Cleveland, Ohio. 


Special Machirery 


Globe Machine & Co., Cleveland, Obio. 


Speed Controllers. 


Speed Control Co., The Bourse, Philadelphia, Pa. 


Spike Machines. 


National Machinery Co., Tiffin, Ohio. 


iral Gear: 


t. D. Nuttall Co., Pittsburg, Pa. 


Stand Pipe 


Struthers- Pre lis Co., Warren, Pa. 
Steam Engine Indicators. 


Star Brass Mfg. Co., Boston, Mass. 


Steam-Regulating Appliances. 

American Steam Gauge & Valve Co., Boston, Mass, 

Ashcroft Mfg. Co., 85-89 Liberty St., New York. 

Crane Co., Chicago, Il. 

G. M. Davis Regulator Co., 144 Milwaukee Ave., 
Chicago, 

D'Este Co., 24 Canal St., Boston, Mass. 
W. Foster Mfg. Co., Boston, Mass. 

ssarrioom Safety Boiler Works, 3138 N. 17th St., 
Philadelphia, Pa. 

Jenkins Brothers, 71 John St., New York. 

Lunkenheimer Co., Cincinnati, Ohio. 

Pittsburg Valve, Fay. & Cons. Co., Pittsburg, Pa. 

Power Specialty Co., 126 Liberty St N Y 

John Simmons Co., 110 Centre } 

Tracy Engineering Co., San Frane isco, Cal. 

Walworth Manufacturing Co.. Boston.’ Mass, 

Watson & MeDaniel Co., Philadelphia, Pa. 

Williams Gange Co., W. Pittsburg, Pa. 


Steam Pile Ham 


merfs. 
A. F. Bartlett & Co., Saginaw, Mich. 
Steam Separators. 


Austin Separator Co., Detroit, a h. 

Griffing Iron Co., Jersey City, N. 

Harrison Safety Boller Works. 2138 No. Seven- 
teenth St., Philadelphia, Pa. 


Steam Shovels. 

Bucyrus Co., So. Milwaukee, Wis. 

W. Hunt Co.. West New Brighton, 
Marion Steam Shovel Co.. Marion. Ohio. 
Vulcan Iron Works Co., Toledo, Ohio. 


24 THE BUYERS’ 


A. A. Griffing Iron Co.. 66-68 Centre St., New | 


DIRECTORY 


Specialties. 
Ashcroft Mfg. Co., 85-89 Liberty St., New York. 
Ashton Valve Co., Boston, Mass. 
Austin Se parator Co., Detroit, Mich. 
Crane Co., Chicago, Il. 
nage _ & Supply Co., 104 Broad St., Boston, 


Ma 
G. M. "Davie Regulator Co., 144 Milwaukee Ave., 
Chicago, Il. 
John Davis Co., 51-79 Michigan St., Chicago,Ill. 
Julian D'Este Company, 24 Canal St., Boston, Mass, 
F. W. Foster Mfg. Co., Boston, Mass. 
Foster Engineering Co., Newark, N. J. 
Griffing Iron Co., Jersey City, N. J. 
Harron, Rickard & McCone, 21 Fremont St., San 
Francisco, Cal. 
Lunkenheimer Co., Cincinnati, Ohio. 
MeNab & Harlin Mfg. Co., 56-60 John St., N. ¥. 
Power Specialty Co., 126 Liberty St., New York. 
John Simmons Co., 110 Centre St... New York 
Richard Thompson & Co., 126 Liberty St., New York. 
Tracy Engineering Co., San Francisco, Cal. 
Walworth Mfg. Co.. Boston. Mass. 
Watson & McDaniel Co.. Philadelphia, Pa. 
Wright Mfg. Co., Detroit, Mich. 


Steam Superheaters. 
Power Specialty Co., 126 Liberty St., New York. 


Steam Traps. 

American - Co.. Detroit. Mich 

G. M. Davis Regulator Co., 144 Milwaukee Ave., 
Chicago, Ill. 

— 4 Este Company, 24 Canal St., Boston, Mass, 

. Griffing Iron Co.. 66-68 Centre St.. New 

York: Works. Jersey City. 

John Simmons Co., 110 Centre St., New York. 

B. F. Sturtevant Co., Jamaica Plain Station, Bos- 
ton. Mass. 

Walworth Manufacturing Co., Boston, Mass. 

Watson & MeDaniel Co., Philadelphia, Pa. 

Wright Mfg. Co., Detroit, Mich. 


Steel. 
Wm. Jessop & Sons. Ltd.. 91 John St.. New York. 
Kloman Co., Pittsburg, Pa. 
Latrobe Steel Co.. Philadespata. Pa, 
Maryland Steel Co.. Sparrows Point, Md 
Pennsylvania Steel Co., Steelton, Pa. 
E. M. Shaw, Providence, R. T. 
Taylor Iron and Steel Co., High Bridge, N. J. 
Walworth Manufacturing Co.. Roston. Mass. 
Willamette Iron & Steel Wks., Portland, Ore. 


Steel Balls. 


Federal Mfg. Co., Cleveland, O. 


Steel Pipe Flanges. 


potas 4° Steel Co., 1200 Girard Bldg., Phila., Pa. 


Steel Rings 


Latrobe e..; Co., 1200 Girard Bldg., Phila., Pa. 
Steel Shells. 


Latrobe Steel Co., 1200 Girard Bldg., Phila., Pa. 


Steel Tanks. 
L. 0. Koven & Bro., 50 Cliff St., New York City. 
Lyon Metallic Mfg. Co., 18 S. Ann St., Chicago, M1, 


Steel Tote Boxes. 


Lyon Metallic Mfg. Co., 18 8. Ann St., Chicago, 11. 


Stokers—Mechanical. 
Babcock & Wilcox Co. 85 Liberty St., New York. 
Ross & Co., 95 Liberty St.. New York. 
Wm. Sellers & Co., Ine.. Philadelphia, Pa. 
Westinghouse Machine Co., Pittsburg, Pa 
Westinghouse, Church, Kerr & Co., 26 Cortlandt 
St., New York. 


Storage Batteries. 
Electric Storage Battery Co., Philadelphia, Fa. 


Structural Iron Work. 
Chester B. Albree. Allegheny, Pa. 
American Bridge Co., 100 Broadway, N. Y. 
Kerlin Construction Co,, Berlin, Conn. 
Browning Engineering Co., Cleveland, Ohio. 
tarry Iron and Steel Co., Cleveland, 
Riter-Conley Mfg. Co., Pittsburg, Pa. 
Wm. B. Seaife & Sons Co., Pittsburg, Pa. 


Sugar-House Machinery. 
American Tool & Machine Co., Boston, Mags, 
Jeffrey Manufacturing Co., Columbus. Ohio. 
Link-Belt Eng’g Co., Nicetown. Philadelphia, 
Robins Conveying Belt Co., 14-22 Park Row, N. Y. 
R. D. Wood & Co., Philadelphia, Pa. 
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Allis-Chalmers Co., Chicago, Ill. 

Atlantic Works, Kast Boston, Mass, 

Aultman Company, Canton, Ohio. 

Flint & Walling Mfg. Co., Kendallville, Md. 

L. O. Koven & Brother, 50 Cliff St.. New York. 

Riter-Conley Mfg. Co., Pittshurg, Pa, 

Wm. B. Scaife & Sons Co., Pittsburg, Pa. 

S. Morgan Smith Co.. York, Va. 

Struthers-Wells Co., Warren, Pa. 

Robt. Wetherill & Co. Chester, Pa 

U. S. Wind Engine & Pump Co., ll. 
Tanks. 

W. E. Caldwell Co.. Louisville. Ky. 

Fiint & Walling Mfg. Co., Kendallville, Md. 

Lacy Mfg. Co., 334 N. Main St., Los Angeles, Cal. 

U. S. Wind Engine & Pump Co., Batavia, III. 
Taps and Dies. 

Crane Co., Chicago 

Morse Twist Drill “% Mch. Co., A Bedford, Mass. 

Standard Tool Co., Cleveland, Ohio. 
Tapping and Reaming Machines. 

Philadelphia Tool Co., Philadelphia, Pa, 

Pratt & Whitney Co., Hartford, Conn. 

Stow Fléxible Shaft Philadelphia, Pa. 
Telephones. 

Ericsson Telephone Co., 296 Broadway, New York 
Tenoning Machines. 

J. A. Fay & Egan Co., 212-232 West Front St., Cin- 

cinnati, Ohio. 

Thermometers. 


Bristol Co.. Waterbury. Conn. 
Hohmann & Maurer Mfg. Co., Rochester, N. Y. 


Time Recorders. 

Am. Watchman's Time Detector Co., Cleveland, O. 
Tin Plate Mills. 

Diamond Drill & Machine Co., Birdsboro, Pa. 

E. H. Stroud & Co., Chicago, Il. 
Tite Plates. 

Atlas Railway Supply Co., Chicago, Il. 
Tires—Steel. 

Latrobe Steel Co., Philadelphia, Pa. 
Transmitting Machinery. 


Steel & Machinery Co., Minneapolis, 
Minn. 


Traveling Cranes. 

Case Mfg. Co., Columbus, Ohio. 

Harden & Derby Mfg. Co., New York. 

Hayward Co.. 97 Cedar St.. New York 

Niles-Bement-Pond Co., 1: 26 Liberty St. New York. 

Shaw Electrie Crane Co., Muskegon, Mich. 
Trucks, 

City Forge & Iron Works, Dayton, O. 
Tumbling Barrels. 

Globe Me hine & Stamping Co., Cleveland, Gio. 
Tumbling Mills. 

S$. Obermayer Co., Cincinnati, Ohio. 
Turnbuckles. 

John Simmons Co., 110 Centre St., New York. 
Turn Tables. 

Arthur Koppel, 68 Broad St., New York. 

Wm. Sellers & Co., Philadelphia. Pa. 
Turret Lathes. 


American ‘tool & Machine Co., Boston, a 

Bullard Machine Tool Co., Bridgeport. Conn. 

Jones 4 Lamson Machine Co., Springfield, Vermont, 
U.S. A. 


Niles- Be ment-Pond Co.. 136 Liberty St., New York. 
Pratt & Whitney Co., Hartford, Conn. 


Twist Drills. 
Standard Tool Co., Cleveland, Ohio. 


THE BUYERS’ 


DIRECTORY 


Vacuum and Draft Gauges. 


Bristol Co., Waterbury, Conn. 
Hohmana & Maurer Mfg. Co., Rochester, N. Y. 


Vacuum Pumps. 

Alberger Condenser Co., 95 Liberty St.. Ne - York. 

A. S. Cameron Steam Pump Wks., E. 23d S oe 

Clayton Air-Compress. Wks., 114 Liberty st. ah 
ane Steam Pump Co. of Holyoke, 116 Liberty 
St., New York. 

Guild & Garrison. Brooklyn, N. Y. 

John H. McGowan Co., Cleveland, Ohio. 


Valves—Gas, Steam, and Water. 


American Steam Gauge & Valve Mfg. Co., Boston, 
a 


88. 

Ashton Valve Co., Boston, — 

Boston Belting Co.. Boston, Mas: 

Consolidated Safety Valve Co., "85-89 Liberty 8t., 
New York. 

Crane Ce., Chicago, Il. 

Crosby Steam Gage & Valve Co., Boston, Mass. 

G. M. Davis Regulator Co., 144 Milwaukee Ave., 
Chicago, Il. 

Detroit Leather Specialty Co., Detroit, Mich. 

John Davis Co., 51-79 Michigan St., Chicago, iI. 

Julian D'Este Company, 24 Canal St., Boston, Mass. 

F. W. Foster Mfg. Co., Boston, Mass. 

Jenkins Bros., 71 John St.. New York. 

Kelly & Jones Co.. Greensburg. Pa. 

Kennedy Valve Mfg. Co., 70 Beekman St., N. ¥. 

Lunkenheimer Co., Cincinnati, Ohio. 

John H. MeGowan Co., Cincinnati, Ohio. 

Pittsburg Valve, Fdy. & Cons. Co., Pittsburg, Pa. 

Ross Valve Co.. Troy. N. Y. 

John Simmons Co.. 110 Centre St., New York. 

Star Brass Mfg. Co., Boston. Mas: ~ 

Walworth Mfg. Co.. Boston. Mas 

Watson & McDaniel Co., Philadelphia, Fa. 


Ventilating Appliances—sEE HEATING AND 
VENTILATING. 


Wage Calculators. 


culagrapb Co.. 9-13 Maiden Lane, New York. 


Watchman’s Clocks. 


E. Imhauser & Co., 206 Broadway, New York. 


Water-Closets. 
John Simmons Co., 110 Centre St., New York. 


Water Heaters. 
Hayden & Derby Mfg. Co., New York. 


Water Lifts. 
American Well Works, Aurora, It]. 
Bacon Air Lift Co., 92 William St., New York. 
Clayton Air Compress. Wks.. 114 Liberty St., N. Y. 
Hall Steam Pump Co., Pittsburg, Pa. 
Ingersoll-Sergeant Drill Co., 26 Cortlandt St., N. Y. 
Pneumatic Engineering Co., 128 B’way, N. Y. 


Water Meters. 


John Simmons Co., 110 Centre St.. New York. 
Henry R. Worthington. New York City. 


Water Power Installation. 
Dayton Globe Iron Works Co., Dayton. O. 
Harron, Rickard & McCone, 21 Fremont St., San 
Francisco, Cal. 


Water Purifying Apparatus. 
American Electric Improvement Co., Phila., Pa. 
Harrison Safety Boiler Works, 3138 No. Seven- 
teenth St., Philadelphia. Pa. 
Wm. B. Scaife & Sons Co., Pittsburg, Pa. 


Water Softening Acparatus. 
Harrison Safety Boiler Works, 3138 No. Seven- 
teenth St., Philade Iphia, Pa. 
New York Continental Jewell Filtration Co., 15 
Broad St.. New York 
m. B. Scaife & Sons Co., Pittsburg, Pa. 


Water-Wheels. 
Dayton Globe Iron Works Co., Dayt 0. 
Harron, Rickard & McCone, 21 Seuss St., San 

Francisco, Cal. 

Pelton Water Wheel Co., San Francisco, Cal. 
Poole Engineering & Machine Co., Baltimore, Md. 
Power Specialty Co., 126 Liberty St., New York. 
S. Morgan Smith Co.. York. Pa. 
Webster, Camp & Lane Machine Co., Cleveland, O. 
R. D. Wood & Co., Philadelphia, Pa. 
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Water-Wheel Governors. 


Lombard Governor Co., Boston, Mass. 
Sturgess Governor Eng'ng Co., West Troy, N. Y. 


Water-Works Pumping Machinery. 
Allis-Chalmers Co., Chicago, Ill. 
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Stilwell-Bierce & Smith-Vaile Co., Dayton, O, 
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Water- Works Supplies. 
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126 Liberty St.. New York. 
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& Foundry Co., Phila., Pa, 
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Welding Compound. 
M. H. Dingee, Lynchburg, Va. 
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Bacon Air Lift Co., 


Well Supplies. 


American Diamond Rock Drill Co., 
New York. 


92 William St., New York. 


95 Liberty St., 


American Well Works. Aurora, Tl. 
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John Simmons Co., 110 Centre St.. New York. 
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Francisco, Cal. 
H. B. Smith Machine Co., Smithville, 
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nh. D. Nuttall Co., Pittsburg, Pa. 


Wrenches. 
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ATLANTIC, GULF AND PACIFIC CO. 
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BRANCH OFFICES: 220 MARKET STREET, SAN FRANCISCO, CAL, 
95 YESLER WAY, SEATTLE, WASH. MANILA, PHILIPPINE ISLANDS, 


j KEYSTONE” 
co ECTING 
FORGED san STEEL 
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KEYSTONE DROP FORGE WORKS, - - ~- _ Chester, Pa., U. S. A, 


THE ROEBLING SYSTES 
Fire-Proofing and Wire Lath 


THE ROEBLING CONSTRUCTION CO., 
Fuller Building, New York, N. Y. 


Export to Russia Exclusively 


M. GRADSTONE @ COMPANY 
MANUFACTURERS’ EXPORT REPRESENTATIVES 
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Tools, Mechanical and Engineering Supplies to the Russian trade. 
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6 x 48 in. 


6 x 80 in. 
6x132in. 


Thread Milling | Machine, 6’ Swing, 80’ Between Centers. 


The Thread Milling Machine, not the lathe, the modern way to cut threads and 
worms. Superior accuracy and finis at from a half to a fifth of the cost. 
Send for Thread Milling Machine Book. 


PRATT @ WHITNEY CO., CONN 
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will often complete the job where 
it stands in the time required to 
set the work on the stationary drill. 


It can do all the work any other 
drill can do, and a lot they can’t. 


THOS. H. DALLETT CoO., 
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PHYSICAL STRUCTURE OF METALS AND ALLOYS. 
J. J. Kesser, Jr., Engineers’ Club of St. Louis. 
PATENT LAWS. 


Messrs. Geo. W. Dickie and Joun Ricuarps, Technical Society of the Pacific Coast. 


Journal of the Association of Engineering Societies. Dec., 1903. 
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72-inch Pond Heavy Forge Lathe. 
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Smelters 
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I-T-E cCrRCUIT BREAKERS 


will protect your generators and motors and the tools driven by them. They willcost you nothing 
practically, as they pay for themselves in a short time, increasing your factory output and making it steadier 


THE CUTTER CO., Philadelphia 
Circuit Breaker Engineers and Sales Agents for KEYSTONE MEASURING INSTRUMENTS 


Do You Know that 


SUPERIOR GRAPHITE PAINT 


will add 50% to the longevity of a bridge? 
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New Processes and Appliances 


The matter here published is not paid for, nor can it be classed as advertising. But as the 
injormation is necessarily obtained from those who offer the appliances for sale, it is proper 
to say that the manufacturers, rather than ourselves, are responsible for the statements made. 


Edison Portland Cement Works. 
HE production of Portland cement in 
this country has assumed very large 
proportions within the past few years, and 
many plants have been built for its manu- 
facture, but it is safe to say that none of 
them presents so many novel and striking 
features as the works which have been late- 


EDISON ROTARY 


ly opened at New Village, N. J., for the 
Edison Portland Cement Company. 

It will be remembered that for a number 
of years Mr. Edison was engaged in per- 
tecting processes and machinery for the 
utilization of lean iron ores by crushing 
and magnetic concentration, and the expe- 
rience gained in this work has now been 


made use of in the design of the cement 
plant. 

The site selected for the Edison cement 
works was a practically level tract on the 
line of the Delaware, Lackawanna and 
Western railroad, and about 1%4 miles from 
a cement-rock quarry. Here a plant with 
a capacity of 10,000 barrels of cement a day 


CEMENT KILNS. 


was laid out in such a manner that it 
could be built to a fraction of its capacity 
at first and then enlarged by successive ad- 
ditions to its full projected size. 

The limestone and the cement rock are 
obtained from different parts of the same 
quarry, from which the rock is blasted and 
then loaded, by means of steam shovels, on 
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to 5-ton steel skips carried on flat cars, and 
hauled to the works by small locomotives. 

At the works the cars are hauled up an 
incline to the floor of the crusher house, 
where the skips are dumped by means of a 
special device comprising a hook which en- 
gages with a bail on the skip. 

The rock is reduced to the proper size 
for grinding by passing it through a series 
of four crushing rolls, located one above an- 
other. The first, or top, set of rolls, which 
receives the rock just as it comes from the 
quarry, is herewith illustrated and is par- 
ticularly noteworthy, as it is able to handle 
pieces of rock up to five tons. These rolls 
are 5 feet in diameter and 5 feet long, and 


GIANT CRUSHING ROLLS, WITH CASING OPEN. 


weigh approximately 25 tons each. Their 
housing is about 18 feet long and 10 feet 
wide. The wearing or crushing surfaces 
of the rolls are composed of corrugated seg- 
ments of chilled iron, and are attached to 
the body of the rolls by countersunk stud 
bolts. The rolls are set rigidly and are 
spaced 8 inches apart. 

After passing through these giant rolls, 
the rock goes in succession through three 
sets of 36-inch rolls, from the last of which 
it emerges in sizes of less than one-half 
inch, and is then carried by a belt conveyor 
to the dryer, which is a rectangular box, 8 
by 8 feet in plan, and 40 feet high, filled 
‘with baffle plates, and having an ascend- 
ing current of hot air from furnaces below. 


The dried rock is stored in a stock house 
having a capacity of 10,500 tons, from which 
the limestone and the cement rock are deliv- 
ered by a belt conveyor to the weighing 
house, there mixed in proper proportions, 
and then conveyed to a small stock house 
with a capacity of 1,000 tons. 

From the small stock house the mixed 
rock is taken by a belt conveyor to the 
grinding house, where it is ground by rolls 
to a powder, and then conveyed to the blow- 
er house, where the fine material is sepa- 
rated from the coarser by an air current. 
The fine dust is removed from the settling 
chambers of the blower house by a scraper 
conveyor and delivered on to a belt con- 
veyor which takes it 
to the so-called 
“chalk” store house. 

The separated 
dust is discharged in 
this store house in a 
single pile, from 
which it is taken by 
a novel device, 
shown in one of the 
illustrations and con- 
sisting of a screw 
conveyor of the 
usual form hung at 
the bottom of a 
truss which is pivot- 
ed at one end and 
travels on a track at 
the other. In opera- 
tion the truss swings 
slowly back and 
forth and the con- 
veyor eats into the deposit of powdered 
material, and carries it to the hopper at 
the pivoted end, whence it falls onto a belt 
conveyor and is distributed by.means of a 
scraper conveyor into the bins of the rotary 
kilns. 

The calcination of the raw material 18 
performed in kilns of the ordinary rotary 
type, but which have the extraordinary 
length of 150 feet, and are from 8 to 9 feet 
in exterior diameter. The two shown in 
the illustration are the only ones in opera- 
tion at present, but future extension of the 
kiln house sufficient to accommodate six- 
teen more has been provided for. The kiln 
shells are of cast iron, and are each carried 
on 15 pairs of wheels, and driven by an elec- 
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tric motor gearing into a rack encircling the 
shell. 

The fuel used for calcination is pow- 
dered coal, which is blown into the kilns by 
compressed air, after being ground and 
delivered to the kilns by an_ elaborate 
plant. 

The clinker from the rotary kilns, after 
being cooled, is crushed, ground and sepa- 
rated by machinery similar to that em- 
ployed for the raw material, and is then 
stored in the cement stock house, which 
has a capacity of 100,000 barrels. From 
here the cement is conveyed to the pack- 
ing house, which is equipped with four 


EDISON SCREW CONVEYOR. 


bagging machines and two barreling ma- 
chines. 

In the operation of the whole plant hu- 
man labor has been reduced to a minimum, 
and conveyors and other mechanical hand- 
ling apparatus have been employed to 
an almost unprecedented extent. Much 
of the machinery is driven by elec- 
tric motors, while some of the appa- 
ratus derives its power direct from steam 
engines. 

Further details concerning this most in- 
teresting plant may be obtained from the 
Edison Portland Cement Co., of New Vil- 
lage, near Stewartsville, N. J. 


Warren Rotary Steam Engine. 
HE theoretical advantages of the ro- 
tary over the reciprocating type of 
steam engine are well recognized, and 
there has never been a time in the history 
of thermo-dynamics when the study of the 
rotary engine has not engaged the minds of 
engineers. 

The problems, however, involved in the 
attainment of the object sought have been 
numerous and their solution peculiarly dif- 
ficult. Chief among these has been the 
question of securing steam-tight joints be- 
tween the moving element and the con- 
taining shell or casing, the rate of move- 

ment at such joints 
being necessarily so 
high as to inhibit 
any known method 
of providing a work- 
ing contact. 

To establish and 
maintain a friction- 
less steam joint, 
then, became the 
principal considera- 
tion, and it is in the 
solution of this pri- 
mary difficulty that 
the key to the suc- 
cessful design of the 
Warren rotary en- 
gine is to be found. 

This engine con- 
sists of a concentric 
piston wheel and 
shaft mounted be- 
tween oppositely 
placed rotary abut- 
ments. The  pis- 

ton wheel carries a broad flange at either 
end, between which, across the face of the 
drum of the wheel, the vanes, or, as they 
may for convenience be termed, the “pis- 
tons,” are mounted; the outer edge of the 
blade is turned off in line with the pe- 
ripheral surface of the flanges, thus adapt- 
ing these surfaces to run in close contact 
with the surrounding casing. The main 
bore of the casing has a slight taper from 
end to end, and the periphery of the flanges 
and “pistons” is similarly tapered to fit the 
bore, and it is by this expedient that the 
desired condition of continuously main- 
tained “pressureless” contact is established 
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between the moving flanges and pistons ana 
the surrounding casing. Owing to the slight 
difference of diameter between the two ends 
of the tapered wheel, which are exposed to 
the pressure of steam introduced into the 
interior of the wheel—the web being per- 
forated in order to establish uniformity of 
pressure throughout—a moderate end thrust 
upon the wheel and main shaft is created. 
the tendency of which is to force the ta- 
pered wheel further into the tapered bore, 
thus closing the joint between flanges, pis- 
tons and casing. 

Now, in order to restrain this thrust and 
secure the desired “grazing” contact be- 
tween wheel and casing, a small thrust 
bearing is mounted upon the shaft outside 


exceedingly slow, the resulting end move- 
ment on the part of the wheel and shaft 
will never proceed at a rate sufficient to 
produce appreciable friction or wear be- 
tween the involved moving and stationary 
surfaces. It has been most thoroughly and 
satisfactorily demonstrated by continuous 
operation of the engines under service con- 
ditions, that the wheel will rotate smoothly 
at the highest desired speeds, i. e., up to 
5,000 feet per minute peripheral speed, 
while maintained in such intimate contact 
with the casing that a mirror-like polish is 
imparted to all the contacting surfaces. 
The rotary abutments are connected for 
rotation with the main wheel through the 
medium of toothed rings or gears, giving a 


WARREN ROTARY STEAM ENGINE, 


the casing, with provision for adjusting 
it along the axis of the shaft, thus mak- 
ing it possible to locate definitely the piston 
wheel in, any desired plane relative to the 
casing. |It is obvious that by this means 
the wheel may be set to run within an in- 
finitesimnal distance from the interior sur- 
face of the shell, and that through the nor- 
mal wear on the thrust bearing any devi- 
ation /from this original plane will be in the 
direcjion insuring increasingly intimate 
contact between the surfaces engaged. It 
is further evident that, owing to the high 
peripheral speed of the flanges and pistons 
which must, necessarily, give rise to rapid 
wear in case of any pressure existing be- 
tween the surfaces, and to the fact that the 
wear upon the well-lubricated thrust bear- 
ing under its very moderate load will be 


ratio of two turns of abutment to one of 
wheel; the single groove in the abutment 
being thus made to meet successively each 
piston. 

Owing to the fact that the respective di- 
ameters of drum and abutment do not ex- 
actly coincide with the pitch diameters of 
the gears, a difference of surface speed is 
established amounting to about 600 feet per 
minute at normal speed. In this way a 
sliding contact is created which will cause 
the two rotating surfaces to wear each 
other away in harmony with the advance 
of the abutment due to the normal wear 
upon its journals. Similarly, the seat 
formed by the bore of the abutment is worn 
away at an exceedingly slow rate and thus 
is established between abutment and wheel 
and casing, the same condition of ideal 


“pressureless” contact described as exist- 
ing between the main wheel and the casing. 
By the system described, a practically fric- 
tionless joint is secured and maintained au- 
tomatically and for an indefinite period, 
the working economy of the engine actually 
improving through service until a condition 
of approximate perfection is obtained in 
all steam joints, after which the economy 
must regain stationary to the ultimate 
limit of service. There can therefore be 
no necessity for adjustment or renewal of 
parts except through accidents from ea- 
terior causes, and necessity for attendance 
is reduced to the lowest possible point. 


THOMPSON AUTOMATIC DAMPER REGULATOR. 


Further information concerning this en- 
gine and its details will be gladly furnished 
by the Rotary Engine Company, of Phila- 
delphia. 


Damper and Pressure Regulator. 


PON the proper regulation of the draft 
depends, in a large degree, the eco- 
nomical operation of steam plants, and a 
great deal of ingenuity has been expended 
in devising and perfecting apparatus for 
opening and closing the dampers, so that 
combustion will proceed evenly and a 
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uniform steam pressure be maintained. 

Among the latest and most efficient de- 
vices of this class is the Thompson auto- 
matic damper regulator, which moves one 
or more dampers in both directions by 
means of water pressure, so that they are 
not necessarily wide open or shut, but may 
be maintained at any intermediate position. 
This regulator will close or open the damp- 
ers on a variation of one pound of steam 
pressure, or it will make a partial stroke in 
either direction and stand at any desired 
point. 

The steam pressure acts on a diaphragm 
which moves a main lever, connected with 
a secondary lever, and 
this latter lever ac- 
tuates a valve which 
admits water to a 
cylinder and dis- 
charges it therefrom. 
The water, which is 
under pressure, moves 
a piston that is con- 
nected, through levers 
and rods, or in any 
other convenient way, 
to the damper. 

On account of the 
positive application of 
power in both direc- 
tions, connections to 
the dampers can be 
made by rod direct 
to the damper lever, 
bell crank or counter- 
shaft, dispensing with 
chain, pulleys and 
counterweights, ex- 
cept in some special 
cases. 

One of these regulators will govern from 
one to twenty boilers, by working as many 
individual dampers or one or more main 
dampers. 

This device can also be applied to the 
regulation of the supply and pressure of 
steam in paper machines and other steam 
apparatus. 

One of the auxiliary features of this reg- 
ulator is the lubricator and _ blow-off, 
through which the water passes on its way 
to the cylinder. The lubricator is a hollow 
casting, in which is a cage holding hard 
soap or lump borax which dissolves slowly 
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and softens the water, thus lubricating the 
entrance globe valve and keeping the pipes 
and passages clear. 

The material and workmanship of the 
whole apparatus are of the very best, and 
any further information concerning this 
regulator and their other steam specialties 
will be gladly furnished by Richard 
Thompson & Co., 126 Liberty St., New 
York. 


Window and Shutter Operating Device. 
N factories, mills, and similar buildings 
it is always convenient, and sometimes 
very important, to be able to close a long 
line of windows or 
shutters simultane- 
ously from one 
point, and the de- 


vice herewith illus- 
trated, which per- 
forms this opera- 
tion very success- 
fully, will therefore be of great interest to 
contractors for, and owners of, manufac- 
turing buildings. 

In the Lovell window opener, there are 
two rods running the length of the line of 
sash. Two link arms, swiveled at both 
ends, connect each window with these rods, 
and as the latter are moved in opposite di- 
rections, the arms open or close the sashes 
by a straight push or pull with no twist. 

The rods are supported at numerous 
points by anti-friction rollers running in 
adjustable brackets, and at any convenient 
position on the line there is placed the ap- 
paratus for moving the rods back and forth, 


this apparatus comprising a large wheel, 
turned by a chain on its circumference and 
carrying on its shaft a pinion which meshes 
with rack gears attached to the rods. 

A line of sash 500 feet long can thus be 
operated from one station if desired. As 
the operating station, unless otherwise or- 
dered, is always placed on the wall at the 
end or the side of the building, in case of 
fire the windows can be quickly closed 
while the people are leaving the factory. 

The Lovell window and shutter operat- 
ing apparatus is strong, durable and prac- 
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tical, and is easily erected. Further infor- 
mation concerning it will be gladly fur- 
nished by the manufacturers, The G. 
Drouve Company, of Bridgeport, Conn. 


Water-Softening System. 
RAILWAY water tank, equipped with 
the Tweeddale patent water-soften- 
ing system, with a capacity of from 50,000 
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to 60,000 gallons a day, is shown in the ac- 
companying illustration. For larger de- 
mands, the treating tank is made indepen- 
dent of the supply tank. 

In this water-softening system, there is 
a casing or box placed over and surround- 
ing the outlet valve that supplies water to 
the locomotives, the purpose being to en- 
‘irely separate the water in the tank from 
the usual means of outlet through the valve. 
A flexible pipe is attached to the box and 
has a float fastened to its upper end which 
always keeps the mouth of the pipe at the 


when stirred up each time the water is 
treated by the compressed air, aids mate- 
rially the precipitation of solids. When 
the sediment is deep enough to interfere 
with operations or if there is danger of 
any of it getting into the float pipe when 
the latter is at the bottom of the tank, the 
excess is partly drawn off through the 
sludge pipe, some of the sediment being 
left in the tank. 

The compressed air is forced into the 
aerator and oxidizer located in the center 
of the tank, by means of a jet air compressor 


WosS 


| 
TI 


DISCHARGE PIPE | 


| 
VALVE 


= 
| | CASING Waive» #08 


TWEEDDALE RAILWAY-WATER SOFTENER. 


surface of the water, so that the supply 
shall always be clear, soft water until the 
tank is emptied. The valve rod is enclosed 
in a pipe extending from the top of the 
casing to the top of the tank, so that water 
cannot enter the box by that means, the 
only way into the box or casing being 
through the float pipe. 

The sediment is all deposited by pre- 
cipitation on the bottom of the tank, and 
consists of lime, magnesia, mud, and so on. 
usually designated as “sludge.” This is 
allowed to accumulate until it is from 8 to 
10 inches deep, as its presence in the water, 


and passes out through the lateral discharge 
pipes into the water, producing a violent 
agitation of the latter. Chemicals are intro- 
duced into the water in the tank by means 
of another injector. 

In operating the system, the tank is 
filled, and the air valve is opened, which 
produces a violent agitation of the water. 
The proper reagent is then injected and 
the air current continued for say twenty- 
five minutes. If necessary, a coagulant is 
also injected and the air continued for five 
minutes more. The water can be used in 
five minutes after the air current is shut 
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off, as the float pipe takes its supply from 
the surface and the water in the tank will 
settle faster than it is drawn off. About 
once a month it will be necessary to draw 
off the “sludge” down the sludge pipe. 

This improvement in water-softening sys- 
tems, which is applicable to all kinds of in- 
dustrial establishments as well as to rail- 
way supply tanks, was invented by Mr. C. 
S. Burt, president of the Tweeddale Water 
Softening Co., of Chicago, from whom fur. 
ther information may be obtained on re- 
quest. 


HISEY PORTABLE RADIAL DRILL. 


Portable Electric Radial Drill. 


HERE are many advantages in having 
a tool which can be easily moved 
about and brought up to its work, and 2 
description of a new machine of this class 
built on strictly original lines, and known 
as the Hisey portable electrically driven 
radial drill, will therefore be of interest. 
This drill has a capacity for 14-inch 
holes, and is provided with a 10-inch feed 
through the hand wheel, with a quick re- 
turn by hand. It has a radius of 24 inches 
in any direction and at any angle. The 
spindle is fitted with a ball-bearing thrust 
and carries a No. 3 taper socket. It has 
two speeds, governed by means of a thumb 
lever on the side, at the lower end of the 
motor. It is also provided with a switch 
for starting and stopping, and the machine 
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is under perfect control of the operator é: 
all times. 

The vertical -and horizontal columns ar 
made of hollow steel tubing. The base i, 
in the form ofa letter H, with suitable slo, 
for clamping bolts. The gross weight c! 
this drill. is 210 pounds, with a_heigh: 
of 30 inches over all, as illustrated. 

It is entirely self-contained and portab!- 
in the full sense of the word. It can be 
taken anywhere, both for inside and out- 
side work, as any desired length of cor? 
can be used. The driving power is derive: 
from any ordinary incandescent lamp sock- 
et, with a supply of difect current. 

This drill has all the good points of 2 
stationary radial, and, in addition, the great 
advantage that it can be taken to the work 
instead of having heavy work brought to 
it. 

This machine is built in its entirety by 
the Hisey-Wolf Machine Company, of Cin- 
cinnati, who will be pleased to give fur- 
ther details on application. 


Universal Drafting Machine. 
HE T-square and triangle have held 
sway in the drawing room for s9 
long that, although there are many incon- 
veniences attached to their use, they have 
been regarded by many as fixed institu- 
tions. 

But a realization of the loss of time and 
extra effort which their employment en- 
tails has led to the devising of a new ap- 
paratus, which is shown in the accompany- 
ing illustration. 

The machine consists of a graduated 
square joined to a protractor, and this, in 
turn, is connected to an arm consisting of 
two parallelograms, the far end of this 
arm being fastened to the board, usually at 
the upper left hand corner. The square 
by means of this arm has a perfect parallel 
motion wherever it is moved about the 
board, and no matter at what angle the 
square may be set. Spring stops are pro- 
vided for the angles most commonly used, 
that is the zero, 30°, 45°, 60° and 90° 
angles, and by means of these stops the 
square can readily be set at these angles 
without waiting to read the protractor. 

The scales forming the square merely 
chuck into place and are readily inter- 
changeable. The chucks are made in the 
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orm of a three-point bearing, which in- 
ures their always chucking properly, and 
. one of the improvements recently adopt- 
d. Another improvement is an adjust- 
ent which allows the square to be lined 
9 to a drawing on which work has already 
een done. 

The joints in the parallelograms are all 
hardened and ground, thus insuring a very 
: gid construction. The square moves very 


The Universal Drafting Machine Com- 
pany, Cleveland, Ohio, the manufacturers 
of this device, have letters from many per- 
sons stating that the saving effected by the 
use of their instrument will run from 20 
per cent. as high as 50 per cent. On strain 
sheets and such work, the saving is even 
greater, and the work wore accurate. Fur- 
ther information may be obtained by ad- 
dressing the above company. 


UNIVERSAL DRAFTING MACHINE. 


easily about the drawing for the reason 
that the leverage on these joints is very 
great. 

One of the chief time-saving features of 
this instrument, and much of its conven- 
ience are due to the fact that the lines are 
drawn and measured in one operation, as 
the scale divisions are right on the square. 
This saves the constant changing from one 
edge to another, which is otherwise neces- 
sary, and also eliminates a very large 
amount of the erasing, as the lines are 
drawn only the desired length. Besides 
this, all angular work, no matter what the 
angles may be, is as readily put in as 
“straight work.” 

Moreover, the accuracy of this device is 
not dependent upon the edge of a board, 
which changes in weather will affect, nor is 
it dependent upon cords which are bound 
to stretch. 


Large Pipe-Cutting Machine. 
N the specifications for a contract en- 
tered into by the City of Philadelphia 
in connection with the improvement of its 
water supply, there was a clause relating 
to the cutting of large water pipe, part of 
which read: “Whenever a length of pipe 
requires cutting to fit in the line, this shail 
be done with a machine which will leave 
a smooth end at right angles to the axis of 
the bore. No cutting with chisel and ham- 
mer will be allowed.” 

To meet this clause, the contractors tried 
all the machines that were then in the mar- 
ket, without finding any that were satisfac- 
tory. Finally, under the direction of Mr. 
John W. Hill, the chief engineer of the Bu- 
reau of Filtration, Department of Public 
Works, Mr. P. H. Morris undertook the 
construction of a machine which would ful- 
fil the requirements for cutting a cast-iron 
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pipe, 69 inches in diameter and 1.7 inches 
thick. 

As shown in the illustration, the frame is 
formed of two flanged steel heads, having 
the centre cut out, leaving rings of suitable 
diameter united by braces, and between 
which, four jaws, joined by bell cranks and 
rods, form a readily adjustable gripping 
chuck. 

The cutting tools are attached to a geared 
ring surrounding a guide ring, bolted to the 
outside face of one of the heads forming 


time in actual cutting to forty-eight min- 
utes, and are of the opinion that this time 
can be still further reduced. They have 
cut, so far, some ten pipes, and in no in- 
stance have they had a break of any char- 
acter. 

There are a number of distinct advantages 
in a machine of this character for cutting 
large cast-iron water pipes. The first and 
most important one is that the pipe cut will 
be truly at right angles to the axis, leaving 
a smooth even surface at the end of the 


MORRIS PIPE-CUTTING MACHINE, 


the frame, ani revolved by suitable gear- 
ing driven by belt or other convenient 
means. 

The machine is so constructed as to part 
on the centre line, thus enabling it to be 
placed in position around the pipe to be cut. 

On a shop trial the time occupied in cut- 
ting off a 60-inch pipe, 1.7 inches thick, 
was one hour after adjustment on the pipe, 
and a trial in practical use in a trench was 
of an equally satisfactory character to the 
contractors, who have since reduced the 


pipe, instead of its being more or less an- 
gular as when cut with a chisel, and often- 
times so ragged as to make a very poor 
joint with the adjoining pipe. 

The next advantage will be found in 
economy of time in making a cut, and the 
economy of pipe. Sixty-inch cast-iron water 
pipe, such as is being used by the City of 
Philadelphia on Contract No. 28, Lardner’s 
Point Pipe Distribution System, is wort) 
about $18.67 per lineal foot, and it is very 
desirable in cutting such pipe to have th 
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least possible loss. When cutting pipe with 
a hammer and chisel there is every prob- 
ability that one, if not both pieces of the 
pipe may crack in attempting to separate 
the two pieces by the blows of the hammer. 
With the pipe cutter described no possible 
accident can happen to either piece of pipe. 

The last, but not the least, advantage, 


lies in being able to make a closure in a- 


large pipe line with barely enough room be- 
tween the two pieces to put it in place and 
allow the usual play for temperature 
changes in the pipe. With 60-inch pipe it 


would scarcely be possible with a hammer 


any size that may be required, and will 
gladly supply any further information upon 
request. 


Niles Electric Traveling Hoist. 


OISTS and cranes are being more and 
more generally employed for both 
inside and outside service about shops and 
works, and the smaller and medium sizes 
of this class of apparatus have a particular- 
ly wide field of usefulness. 
One of the latest of these machines is the 
Niles electric traveling hoist, which is 


NILES ELECTRIC TRAVELING HOIST. 


sand chisel to make a closure with a margin 
less than 11% inches, while with the im- 
proved pipe cutter the margin would not 
exceed 4 inch. 

The economy of time is a very important 
factor. To cut a piece of 60-inch pipe with 
the best mechanics would certainly require 
from three to four hours, while with the 
machine it can readily be done in one hour 
or less time. 

Mr. P. H. Morris, of 1501 S. Front St., 
Philadelphia, is prepared to furnish esti- 
mates for this machine at short notice, of 


shown in the accompanying illustration. 
These hoists may be equipped with a cage, 
as illustrated, or may be arranged to be op- 
erated from the floor by means of pendant 
controllers. The hoisting mechanism is 
placed between the channel framing of the 
trolley and is direct geared to the drum, a 
standard load and motor brake being pro- 
vided. Power for hoisting, in all cases, is 
furnished by electric motors, while the trol- 
ley travel may be arranged for by motor or 
hand racking. 

This type of hoist is built in three sizes, 
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of three, four and ten tons’ capacity, and 
swivel trucks will be furnished for use on 
curved tracks. 

Further information concerning these 
hoists will be gladly supplied by the manu- 
facturers, the Niles-Bement-Pond Com- 


pany, of 136 Liberty St. New York. 


The Trump Water Thrust Bearing. 
HE thrust bearing which is shown in 
the accompanying illustration is a 
novelty in its line, being designed not only 
for taking up the end thrust of vertical 


either on a vertical or horizontal shaft 
without apparent movement, and, also, to 
be practically frictionless, the only friction 
being that caused by a plain disc running 
in water, without coming in contact with 
either seat, so that there is no wear. 

In the illustration there is shown a disc 
attached rigidly to the shaft, the disc hav- 
ing two seats with which it never comes in 
contact. In describing the device two discs 
are spoken of, one large and one small, but 
in reality there is only one disc with two 
faces. The large face has an area 10 per 
cent. greater than is required to carry the 
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and horizontal turbines, but also for carry- 
ing the thrust on shafts for other purposes 

The idea of carrying heavy weights on 
vertical shafts by oil or water pressure is 
comparatively old. Many devices have been 
used to enable a heavy weight to be carried 
with as little friction as possible. Hereto- 
fore, however, it has been impossible to carry 
a variable load automatically; this has been 
especially the case with turbines carrying 
heavy loads under high heads. The load 
on the turbine is always variable, owing to 
the variation in the gate opening. With the 
device as shown, the load may vary 100 per 
cent. and the vertical movement of the shaft 
will scarcely be noticeable; in other words, 
it is claimed to take care of the end thrust 


load, so that in practice it is absolutely 
impossible for it to touch the lignum vite 
seats, and the small disc is usually one- 
fourth the area of the large one. There is 
a sheet of water passing constantly between 
the large face of the disc and the seat into 
the back-pressure chamber, the raising of 
the large disc closing the small one enough 
to allow just back pressure enough to bal- 
ance the weight to be carried. To put the 
matter in another way, the large disc has 
a greater area than is required to carry the 
load, and the little disc too small an area 
for this purpose; hence, between the two 
the load is balanced automatically and in- 
stantly with a movement that is scarcely 
perceptible. The disc is held in place by a 
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steel ring made in halves, as shown at D. 
This ring is held in place by a bronze cap 
E. The seats are preferably of lignum vite 
as shown at G. These lignum vite rings 
are placed in bronze pockets marked C, 
and can be replaced quickly if necessary. 
The large disc marked F, and the small 
disc marked B, are in one piece. The area 
of the disc is controlled by the diameter of 
ihe respective seats. In operation but very 
ittle water escapes from the discharge pipe. 

Thrust bearings of this kind have been 
‘n use over two years, where the large 
lise is carrying a load of over 70,000 
jounds, and up to this time they do not 
show a variation of over one-sixteenth of 
on inch. The device is an ideal one to carry 
he end thrust on propeller shafts for 
‘teamships, as the friction is practically 
nothing, and the pressure is absolutely pos 
itive under all variations of thrust. For in. 
tance, by taking a disc of 48 inches diam 
cter and using a pressure pump giving a 
pressure of 300 pounds per square inch 
after allowing for the area of a sixteen- 
inch shaft, a thrust of 482,000 pounds can 
be carried. A series of these thrust bear- 
ings may be installed if necessary. Oil can 
be used instead of water, although water 
is preferable, as it is not elastic, and wher> 
water is used the variation or end move 
nent is scarcely noticeable. 

The above apparatus is fully covered by 
United States and foreign patents, and 1s 
built by the. Trump Manufacturing Co., oi 
Springfield, Ohio, from whom further in 
formation can be obtained. 


Scranton Power Hammer. 


HERE is shown in the accompanying 
illustration an improved upright 
power hammer, which is designed and built 
in a manner that should interest all who 
are required to produce forgings from iron, 
steel, copper, or other material. The ham- 
mer is exceptionally strong in all its parts 
and simple in all its details. Nothing but 
iron, steel and brass appears in its con- 
struction, with the exception of the leather 
helt which is employed in the smaller sizes 
‘0 connect the ram with the ends of the 
‘pring, and thereby wood, rubber, and other 
‘bjectionable materials are eliminated. But 
little floor space is occupied, and the anvil 
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is separate from the frame, or main cast- 
ing, extending through the base and rest- 
ing directly on the foundation, in such a 
manner as to greatly relieve the jar on 
the other parts of the hammer, and this, 
in connection with the leather beit men- 
tioned above, reduces the liability of break- 
age to a minimum. The ram moves per- 
pendicularly between right and left guides, 
and has bearings in both front and rear, 
which insures an absolutely accurate blow. 
The power is received at the top of the 


SCRANTON POWER HAM MER. 


hammer and so controlled that the hammer 
may be started or stopped instantly at the 
will of the operator. The hammer may be 
built with the dies to key in from either 
the front, or side, as may be preferred, and 
while the design may be changed to meet 
any special requirements, the regular ham- 
mer, as herewith illustrated, has proved 
entirely satisfactory wherever used on a di- 
versified line of forgings. Special care is 
exercised in the manufacture of these ham- 
mers, and only such material is used in the 
different parts as has proved most suitable 
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to withstand the particular strains they re- 
ceive. 

They are manufactured by The Scranton 
& Co., of New Haven, Conn., who will sup- 
ply any more information that may be de- 
sired. 


Locomotive Crane. 
N heavy manufacturing lines the de- 
creased cost of production has been due 
in a large measure to increased speeds of 
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agrée with the accepted practice, the crane 
consisting of a traveling truck with axles 
geared, carrying upon its upper surface the 
rotating base and operating machinery. 
Worm gears have been entirely eliminated 
from the rotating mechanism, only bevels 
and spurs being used, as in the traveling 
and hoisting functions. 

The construction is exceptionally heavy, 
the operating machinery, including boiler, 
being carried on the single casting of the 


BROWNING LOCOMOTIVE CRANE. 


operation of the cranes or other conveying 
apparatus. 

These higher speeds are apt to subject the 
mechanism of the machines to more severe 
shock, necessitating heavier construction, or 
imposing as a penalty shorter life and in- 
creased breakage. It is interesting, there- 
fore, to note in connection with this heav- 
ier construction, the progress made in the 
locomotive crane line, as exemplified by the 
standard locomotive crane built by The 
3rowning Engineering Co. 

The elementary features of the machine 


rotating base, and the gears being of steel 


with cut teeth. The arrangement of parts 
is most convenient for operation as well 
as for inspection or removal for repair. 
The power is derived from two vertical 
engines connected at ninety degrees, and 
the various motions of hoisting, radius 
varying, rotating and traveling are con- 
trolled through clutches. It is in these 
clutches that a radical departure is made 
from the customary wooden friction. 
The clutch is of a patented type, consist- 
ing of a helical spring of self-hardened 
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steel, which is expanded so as to come into 
contact with the inner surface of a hard- 
ened steel cylinder fastened to the driven 
gear. The expansion of the spring is ac- 
complished by means of a double wedge, 
which forces the ends of the spring in op 
posite directions. The greater the power 
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thickness of a lead pencil, has lately been 
designed and perfected by Mr. H. Ward 
Leonard. 

This unit consists of wire enamelled on 
a porcelain tube and possesses the follow- 
ing advantageous features: 

The resistance wire is imbedded in a 

material which will expand 


and contract at the same rate 
as the resistance itself, within 
the limits of usage, thus pre- 
venting the adjacent coils from 
closing together and short-cir- 
cuiting, and preventing, there- 
fore, a change in the resistance 
of the unit. 

The enamel in which the 
wire is imbedded and by which 
it is entirely covered, protects 
it from the atmosphere. As 
the entire wire is hermetically 
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transmitted the greater is the tendency for 
the clutch to engage, so long as the spring 
is expanded; hence its drive is very power- 
ful. It is said these clutches have run over 
a year without adjustment, or even with- 
out wearing off the original grinding marks 
on the spring. 

The operating levers are all in one line 
and are worked from an elevated platform, 
thus allowing the engineer to have a clear 
view over the machinery and yet be close 
to the boiler in a position convenient for 
firing. 

For handling grab buckets the single 
hoisting drum is replaced by two drums, a 
patented device inside one drum automat- 
ically controlling the opening and closing 
motions. This eliminates the customary 
extra clutch with its gearing, and makes the 
operation entirely automatic and more 
rapid. 

‘These cranes are built for capacities of 
from 5 to 60 tons, and more complete in- 
formation concerning them can be obtained 
from The Browning Engineering Co., Lock 
Drawer “Q,” Cleveland. 


Electrical Resistance Units. 
RESISTANCE unit having 5,000 
ohms resistance in a space only 2 
inches long by 7/16 inch wide, about the 
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sealed, it cannot deteriorate 
from ge action of moisture or 
other* corrosive elements. 

The coating of enamel over the wire is 
so thin and the enamel so good a con- 
ductor of heat that the heat generated is 
dissipated very rapidly, the radiation of 


WARD-LEONARD RESISTANCES. 
heat being accelerated also because the ra- 
diating surface is practically increased from 
that of the fine wire to that of the porce- 
lain tube. The resistance wire has prac- 
tically a zero temperature coefficient. 
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The terminals are very strong and the 
connection between the resistance wire and 
the terminal head is imbedded in enamel, 
which preserves the joint against any de- 
terioration. This item is of the greatest 
importance. 

One of the figures shows a high resist- 
ance unit tapped to give eight equal steps 
of resistance. 

On a tube 4 inches long by 7/16 inch in 
diameter, 11,000 ohms can be furnished. 

The Ward Leonard Electric Co, of 
Bronxville, N. Y., will be glad to furnish 
further information concerning these re- 
sistances. 


Foster Back-Pressure Valve. 


HE type of valve illustrated herewith 
is an interesting design of back-pres- 
sure valve which has been developed espe- 


FOSTER BACK-PRESSURE VALVE. 


cially to meet the demand for a reliable 


back-pressure device that will 
not chatter or harfmer. 


The noiseless operation of this valve is 


sufficient to recommend its installation, 
aside from the fact that it is extremely sen- 
sitive, and is constructed without weights, 
direct-acting springs, or loosely fitted wear- 
ing parts. 

The objectionable hammering and chat- 
tering so common to back-pressure valves 
is entirely overcome in the Foster by the 


generous proportions of the dash pot which 
is placed within the valve itself. 

The valve casing is formed of two 
flanged pieces, between which is clamped 
a plate having radial arms that support a 
cup-shaped central hub. Over this plate 
and hub is placed an inverted dish-shaped 
valve having a dash-pot piston with a guide 
stem that fits into the cup-shaped center. 
The valve is held to its seat on the plate, 
through the action of a spring, by means of 
a compensating lever. 

The impossibility of the valve’s chatter 
ing practically eliminates wear of the seats, 
as the valve remains open sufficiently to re- 
lieve the excess pressure not being used in 
the heating mains, and the pulsation of the 
engine cannot make the valve hammer be- 
cause of the perfect cushion of the dash pot. 

A hand hole is also provided to give 
ready access to the interior of the valve for 
the purpose of inspection or repairs without 
having to disconnect the valve itself from 
the pipe lines. 

When no back pressure is required, a few 
turns of a screw carries the valve off its 
seat and throws it out of commission. 

These valves are built by the Foster En- 
gineering Co., of Newark, N. J., who will 
readily furnish any further information that 
may be desired. 


Regulating and Reversing Controllers. 


ONTROLLERS for motors used upon 
cranes and in other places where fre- 
quent stops and reversals are necessary 
must have unusual sturdiness, in order to 
withstand the strain and wear of constant 
motion. They must also be simple and 
positive in action in order to give perfect 
control of the motor, both in speed and 
direction of rotation, and with the fewest 
possible movements of the handle, for 
with the almost incessant operation of the 
controller any inconvenience in manipula- 
tion would be a serious drawback. 

To meet the peculiar requirements of 
such service, controllers possessing the de- 
sired features have been designed. One 
style of such a device, the commutator type, 
as made by Westinghouse Electric & Man: 
ufacturing Company for use with direct- 
current series, shunt and compound motors 
is shown in the accompanying illustration. 
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For convenience in installation, it is made 
in two forms. In type No. 178, the con- 
trolling mechanism is mounted on the side 
of the frame containing the resistance, as 
shown, and in type No. 179 it is mounted 
above the resistance. The space availabl- 
for installing controllers for motors used 
with cranes and other machinery is usually 
greatly restricted, and this provision for 
adapting the device to the place in which it 
is to be used is of corresponding value. 

The controlling mechanism is mounted 
upon a circular slab or base of insulating 
material, which provides high insulation be- 
tween adjacent contacts and between the 
contacts and ground. Throughout the en- 
tire controller, ample provision for insula- 
tion is made. 

Both the contact and finger tips can be 
easily removed and renewed without dis 
turbing the connections. The contacts are 
arranged in parallel rows along the peripli- 
ery of the disc, the relative position of the 
contacts and the finger tips being the same 
as that of the brushes and commutator in 
a generator or motor, a form which has 
been found more desirable than any other 
for this particular service. The same con- 
tacts are used for application of the cur- 
rent in either direction, thus lessening the 
number required, while an effective mag- 
netic blow-out makes it impossible to mair- 
tain an arc and prevents burning of the 
contacts. 

Each controller has four brush holders 
mounted upon a rocker arm to which the 
handle is attached directly, working with- 
out gears or pinions. A single movement 
to right or left applies or reverses the cur- 
rent, and the distance the handle is moved 
determines the motor speed by varying the 
amount of resistance in series with the mo- 
tor armature. There are sixteen steps in 
each direction and a very close regulation 
of the speed is thus obtained. 

When the controller is placed in the rear 
of a crane cage, it is operated by a crank 
and lever directly attached to the spider 
which carries the brushes. Type No. 179, 
with the controller mounted above the re- 
sistance, is very generally employed for this 
purpose. 

The resistance used with controllers of 
large capacity is of the grid type, a form 
the desirability and simplicity of which are 


XVII 


universally conceded. For small capacities 
with large ohmic resistance an improved 
cell resistance is employed with ventilating 
spaces between the cells, which are sepa- 
rated by non-combustible insulating spread- 
ing blocks. This form provides excellent 
ventilation, insulation and durability. The 
resistance is varied for the different capaci- 
ties and uses of the motor which the con- 
troller governs, a different resistance being 
used for crane controllers, where a close 
regulation is required, than is. provided for 


WESTINGHOUSE REGULATING AND REVERSING 
CONTROLLER. 


roll tables and soaking pits where sudden 
and repeated starting and reversing is the 
prime requisite. 

The chief characteristics of this type of 
controller are its simplicity, strength, dura- 
bility, flexibility of application, and ease of 
manipulation. Any mechanic can care for 
it, and keep it in order, the cleaning, oiling 
and renewal of contacts when necessary, be- 
ing all that is required. All parts are ex- 
posed to view, and connections are easily 
made, 

Controllers of the commutator type are 
made regularly in capacities from ten to 
seventy-five horse power, and can be fur- 
nished especially of any capacity desired. 
Further information will be gladly fur- 
nished by the Westinghouse Electric & 
Mfg. Co., Pittsburg. 
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Milling Machines with Motor Drive. 
WO of the latest and neatest schemes 
for providing milling machines with 
contained electric-motor drive are illus- 
trated in the cuts herewith. One represents 
the Cincinnati Milling Machine Company’s 
No. 3 geared-feed miller, and the other is 
built by the Brown & Sharpe Manufacturing 
Company, corresponding very closely with 
its No. 1 universal milling machine. In each 
instance power is supplied by a Crocker- 
Wheeler semi-enclosed, shunt-wound mo- 
tor, and the speed regulation is afforded by 
a Crocker-Wheeler 12-point controller de- 
signed to operate on a 4-wire multiple- 
voltage system of current supply, giving six 
speeds by voltages ranging from 40 to 240 
by increments of 40 volts each. An equal 
number of intermediate speeds is secured 
by the use of resistance, giving in all twelve 
speeds in either direction. 

The location of the motor directly over 
the machine is the most desirable one pos- 
sible, as it allows the drive of the spindle 
to be applied to best advantage, that is, be- 
tween the bearings, without increasing the 
floor space occupied by the machine. An- 
other advantage is the use of a Morse 
rocker-joint chain instead of a belt, the short 
distance between the centers of the motor 
shaft and tool spindle making a belt connec- 
tion almost prohibitive on account of the 
excessive tension required producing need- 
less waste of power in friction. In its 
operation the chain is noiseless and positive, 
and the pull exerted between the shaft and 
spindle is only that necessary to transmit 
the power required. The sprockets and 
chain are entirely enclosed in a light re- 
movable cast-iron casing which protects the 
moving parts from chips and dirt, prevents 
the throwing of oil at high speeds and re- 
moves the menace of torn fingers for the 
operator. 

The Brown & Sharpe machine was de- 
signed especially for light rapid work such 
as the finishing of small brass parts, and re- 
quires a motor of only 3 horse power. The 
table has a 20-inch automatic longitudinal 
feed and a 6-inch transverse movement, and 
may be lowered 18 inches from the center 
of the spindle. The speed reduction from 
motor to tool is about 3% to 1, the lowest 
speed of the motor rotating the spindle at 
44 revolutions per minute and the highest 
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speed at 276. To permit the extreme limits 
of the table travel, the machine requires a 
floor space 86 inches wide by 44 inches in 
line with the spindle and an over-all height 
of motor and machine of but 6 feet 4 inches, 
so that the motor is readily accessible for 
inspection or adjustment. 

The Cincinnati miller, being built for tak- 
ing rather heavy cuts in iron, is of substan- 


BROWN & SHARPE MILLING MACHINE WITH 
CROCKER-\VWHEELER MOTOR DRIVE. 


tial proportions and is driven by a 7%4-horse- 
power motor. It is provided with a power- 
ful and positive feed-changing mechanism 
covering an exceptionally wide range, the 
gear combination of which may be instantly 
changed without stopping the machine, re- 
gardless of how fast the spindle is turning or 
how heavy a cut is being taken. There are 
sixteen of these rates of feed, all of which 
are plainly indicated by raised figures imme- 
diately over the feed lever. The table has a 
34-inch automatic longitudinal movement 
and a g-inch cross and a 20-inch vertical 
hand operated movement. Besides the 
twelve different speeds afforded by the 
motor when driving the spindle direct, 
twenty-four more may be secured through 
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IMPROVED MACHINERY. 


the use of two back-gear combinations. 
There is a 4-to-1 reduction of speed with 
the direct drive, while with the back gear in 
action a 12-to-1 or 28-to-1 reduction is avail- 
able. The highest possible speed of the 
spindle is 278 revolutions per minute and 
the lowest 14. 

The height of the machine from the floor 
to the top of the motor is 85 inches and the 
floor space required is 77 inches, back to 
front, and 106 inches, left to right, to allow 
the full extent of the longitudinal feed. 
The hand wheel shown on the extension of 
the motor shaft beyond the chain casing is 
provided in order that, with the current cut 
off, the motor may be rotated by hand suf- 
ficiently to permit the teeth to intermesh 
when changing the back-gear combinations. 
It will be noticed that the web of the wheel 
is made solid to eliminate any chance of 
catching the fingers of any one working 
about the motor when it is running. This 
same element of precaution to protect the 


CINCINNATI MILLER AND CROCKER-WHEELER 


MOTOR. 
workmen will be recognized as an excellent 
feature that is extended to the entire ma- 
chine, all gears and dangerous moving parts 
being carefully enclosed. 
Further information concerning these ma- 
chines will be gladly furnished by the 
Crocker-Wheeler Co., of Ampere, N. J. 


New Car-Shop Tenoner. 

NE of the most powerful tenoning ma- 

chines ever built is here represented, 

and owing to its high quality and range of 

work, and the large amount it will do, it 

is placed on the market with the firm be- 

lief that it is one of the best machines 

ever brought out for the use of car build- 

ers, and where heavy and general work is 
desired. 


FAY-EGAN TENONER. 


Here are a few reasons why this machine 
should prove successful: 

1. It will do single, double, or triple ten- 
oning, and also cut-off and gain, -to the 
very best advantage, and by adjusting the 


gaining heads in different ways, will over- 
and undergain, and cut on any portion of 
the timber desired. 

2. By removing the lower cutter head 
and substituting a circular saw, heavy cut- 
ting-off can be readily done; the upper and 
lower tenoning heads have knives that will 
tenon up to 6 inches in one operation, or 
by repassing the material, tenons of any 
length can be cut very easily. The upper 
head can be adjusted to make one tenon 
longer than another. 

3. The carriage is self-acting, and can 
be made to travel in either direction or be 
instantly stopped by pressure of a lever; 
on heavy work power feed is preferable, 
while on short work the carriage can be 
disengaged and operated by hand. 

Taken altogether, this machine will be 
found to possess such mechanical advan- 
tages and improved appliances for facilitat- 
ing its work, that the time required for mak- 
ing adjustments is reduced to a minimum. 

The manufacturers, J. A. Fay & Egan 
Co., of No. 212 to No. 232 West Front 
Street, Cincinnati, O., will cheerfully fur- 
nish particulars and a new catalogue to 
any one interested. 
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Lidgerwood Cableways 


are particularly ad- 
apted for building. . 
PIERS, 


DAMS, Erc. 


The Lidgerwood Cable- 
way shown was used for 
building concrete piers for the 
White Kiver Pridgeand Tres- 
tle of the St. Louis, Iron Mour- 
tain and Southern Railway. 
Total length of bridge and 
trest'e 1,100 feet. Cableway 
has fixed towers, 1 200 ft. span 
is adapted for handling loads 
of 3tons. Towers rooft. high, 
of the four post type Hoist- 
ing engine, ro in, x. 12 in 
double cylinders, with 53 in. 
diameter drums. Main: ab'e, 
z in. diam 


SEND FOR ILLUSTPATFO 
BOOK, "'THE LIOGERWOOCD 
CaBLEewaYs"’ 


LIDGERWOOD 
MFG. COMPANY 
96 Liberty St.. New York 


GARRISON, 


Kent Ave., cor, South 10th Street. 


Take Roosevelt, Grand or E, 28d Street Ferry BROOKLYN, N. Y, 


from New York. 


STEAM PUMPS. VACUUM APPARATUS. 
VACUUM PUMPS. CONDENSERS. 
FILTER-PRESS PUMPS. AMMONIA PUMPS. 


DRY AIR COMPRESSORS. ACID BLOWERS. 


W F S T N 


Voltmeters Ammeters Wattmeters 
Strictly high-grade Recognized as Standards 


Weston Electrical Instrument Co. 


Waverly Park, Newark, N. J. 


BERLIN: European Weston Electrical Instrument Co., Ritterstrasse 88 
LONDON: Elliott Bros., Cent Works, Lewisham 
PARIS, PRANCE: E. Cadiot, 12 Rue St. Georges 

NEW YORK OFFICE: 74 CORTLANDT STREET WESTON STANDARD VOLTMETER 


Please mention The Engineering Magazine when you write. 
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MACHINE-SHOP EQUIPMENT 


Baush Drills 


ATTENTION! 


We can drill 20-1 % inch holes 2% inches deep in one minute. 


WRITE FOR PARTICULARS 


Baush Machine Tool Co., PRINGHEL. 


Please meaitou The Engineering Magazine when you write. 
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Becker-Brainard 


New Model No. 7 Plain 
HORIZONTAL MILLING MACHINE 


a powerful miller for 
general manufacturing 
purposes. Especially 
adapted to the manu- 
facture of duplicate 
parts for 


AUTOMOBILES, GUNS, 
ELECTRICAL WORK, 
Bicycles, Typewriters, 
SEWING MACHINES 


~~ 5 
BeckKer- Brainard Milling Machine Co. 


Hyde Park, Massachusetts 197 
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MILLING MACHINE 
54 Pounds of i combined withany 


\ IRON 
Chips Milled | nb PLANER 
swivels from Hori- 


= 
per Minute | | 
{ 


boring and planinz 
MEANS we iT can be done on a 


Fast Work »> ting. Send for 
Low Cost DUBUQUE, IA. 
THIS 


That is what can be done day , 
in and out on a 42-inch ti B O O K 


is for the man who uses 
lubricants. 


° It shows the right way 
to lubricate machinery. 

It gives a remedy tor hot 

bearings and ali oil 


troubles. 

It shows how to obtain 
better results with less 
in tht 
ct: in this 

book have saved engineers 
The Hess Machine Company ved engineers 


ecessary nd exp ice 
i RICATION PUBLISHING CO. 


Please mention The Engineering Magazine when you write. 
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MACHINE-SHOP EQUIPMENT 


BULLARD BORING 


aso TURNING MILL 


S, above all things—next to accuracy and rapidity 


—convenient. 


It is so designed and built, that 


more than one operation may be carried forward 
at once, so that often wor is done in one-half the time 


built in sizes from 30 to 120 inches. 


usually taken in the 
ordinary way. Bul- 
lard Mills are the 
result of twenty 
years’ experience in 
mill building, and 
every working day 
of these twenty 
years has been de- 
voted to the better 
building of these 
mills, so that they 
have always been 
even with current 


needs. They are 


“ Treatise on Boring and Turning Mills,” Edition 


The 


E, is ready and we shall be pleased to send it. 


ullard 


Machine lool Co. 


BRIDGEPORT, CONN,., U.S. A. 


Pieas: mention The Engineering Magazine when you write. 
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PIPE THREADING 


AND 


CUTTING MACHINES 


UR Pipe machines are built like a moderi tool. They are old re- 
liable tools with a good reputation and we build them now for 
a better reputation. Here are a few points for consideration: 
Expanding, lever actuated, micrometer adjusted and interchange- 
able dies. Duplicate threads can be depended upon as expanding 
and closing the dies does not change them when once set for cutting 
the thread There are no detachable parts whatever. Two grip- 
ping chucks and special flange grippers on the rear chuck jaws. 
Operated from one side entirely. There are many other good 
points about our machines that we will be glad to tell youabout. We 
have just issued a new catalog, write for a copy. 


Bignall & Keeler Manufacturing Co. 


EDWARDSUILLE, ILL., U. S. A. 
P. O. Box 15. 


Please mention The Enginecring Magazine when you write. 
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MACHINE-SHOP EQUIPMENT 


To Save Labor and Reduce Cost use 
ONLY Screw Machine 


>. 


operating on four bars at the same time. 


The “Acme Automatic’ 


HAS NO EQUAL FOR QUICK anp ACCURATE WORK. 


HE output of an ‘‘Acme Automatic” contrasted with any 
single spindle machine, Attendance, Space, Power and Tools 
being equal, is thus graphically yet conservatively represented: 


Single Spindle Screw Machine 
Acme Multiple Spindle Screw Machine 


We anticipate making an interesting and live exhibit at the 
Universal Exposition, Machinery Hall, Block 7, Aisle 1-p. 
Acme machines shown in operation at our factory at any time. 


The National-Acme [lfg. Company 
CLEVELAND, OHIO, U. S. A. 


BRANCH OFFICES: Boston, 
Representatives for Continental Europe: ScHucHarpt & Scuutre. 


We carry complete stock of CAP and SET Screws. Specials made to order. 


Please mention The Engineering Magazine when you write. 
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Bolt ana Nut Machinery 


ALL 
STEEL. 
Bolt and 
Rivet 
Heading 


Bolt 
Cutters 


Nut 
Tappers 


Bolt 
Upsetting Pointers 


and etc. 


Forging 
Machines. 


Ask for 
Catalogue 


THE ACME MACHINERY COMPANY 
Cleveland, Ohio, U.S. A. 


Foreign Acents—Schuchardt & Schutte, Berlin, Vienna, Brussels, Stockholm, Cologne, Paris. 
C. W. Burton, Griffiths & Co,, London, England. 


NATIONAL 


BOLT CUTTERS 


Cuts perfect threads, having abso- 
lute uniformity. No taper threads. 


Send for Cata. ‘‘C,” showing our com- 
plete line of Bolt and Nut machinery. 


National Machinery Co., 
TIFFIN, OHIO, - 


SIMPLY A QUESTION 


of taking advantage of opportunity to 
lower cost of fitting and finishing 
machine parts. 

This kind of work can be done o 


A LANDIS GRINDER 


far more accurately and in less time than 
it could be turned out on a lathe. 


Write for Proof. 


LANDIS TOOL CO., .. Waynesboro, Pa. 


Please mention The Engineering Magasine when you write. 
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Great capacity for speeds. 
Minimum wear of saw blades 
Countershaft not required. 

Rigid and simple construction. 
Automatic indication of dull saws. 


Automatic feed according to variation in 
shape or hardness of material to be cut. 

Every tooth of saw brought into action 
by means of counterbalanced feed. 

No cessation of cutting even in case of 
saws with teeth broken out. 

Saw blade dipping constantly in bath of 

‘lubricant, 

Automatic throwing out of feed when 
cut is completed, thus allowing one 
operator to have charge of several 
machines. 


PITTSBURG OFFICE, 


WAGNER 


COLD SAW CUTTING-OFF MACHINES 


manuractureo By Diamond Drill and Machine Company, 
Second Street, Birdsboro, Pa. 


FARMERS’ BANK BUILDING. 


THE COX & SONS CO., 


Bridgeton, N. J. 
BUILDERS OF 
Pipe Cutting and Threading Machinery 
of Thirty Different Styles and Sizes 
Cut represents our six-inch engine driven 
machine, which has become popular for 
shop work, the installing of large steam 


plants and for use in mines. Attach to 
it a steam pipe and it is ready for use. 


New Catalogue Now Ready. 
Philadelphia Office, . . 215 Race Street 


[COST-ACCOUNTS © OF AN ENGINEER AND) 
IRON FOUNDER 


By J. W. Best, F.C.A. Small Octavo, $1.00 
The Engineering Magazine, 120 Liberty Street, New York 


Galvanized Iron Wash Tanks 
ECONOMICAL, DURABLE, PRACTICAL 


Made in all sizes up to 20 feet long. Write for 
price and Catalogue on our 


FACTORY EQUIPMENT LINE 


Lyon Metallic Mfg. Co., Sheet Metal Works 
18-20 South Ann Street, Chicago, Ill. 


Please mention The Engineering Magazine when you write. 
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SPECIAL MANUFACTURING. 
SPEC'L MACHINERY-MODELS-EXPERIMENTAL WORK — 
| DROP FORGING DIES AND DROP FORGINGS. - 
HAROWARE SPECIALTIES erc MANFO TOORDER.SEND SAMPLES i ee 
OR DRAWINGS FOR ESTIMATES. WRITE FOR OUR BOOKLET 
THE GLOBE MACHINE & STAMPING CO. f if ; 
970 HAMILTON ST., CLEVELAND, OHIO. 
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MACHINE-SHOP 


Slow Men 


are often simply men who have 
to work with slow tools. Give 
one of your slow workmen 


Keller 
Pneumatic 
Tools 


and in many cases they will 
make him an uncommonly fast 
workman. The _ tremendous 
speed of KELLER TOOLS is 
a pleasure to the men who 
handle them. It is almost im- 
possible to work slowly with 
them. Then they are always 
ready for work, and they don’t 
down. 


Write for our new cat alo; ue 
and booklet on the “Care 
IH) and Use of Pueumatic Too's. 


EQUIPMENT 


Have you 
any 
light 
loads 
to get 
up in 


the air 
quick ? 


TRY OUR No. O HOIST 


1 he General Pneumatic Tool Co. 
MONTOUR FALLS, N. Y. 


PNEUMATIC 
RIVETING 
MACHINES 
For Bridge and 
Structural, 
Boiler and 
Tank work 
Manufactured by 
CHESTER 
B. ALBREE 


28 Maket St., 
Allegheny, 


Catalogue on Application. 


Established 1875 


ling, Tapping, Reaming, Emery Grinding, etc. Write 
for Catalogueand Prices. STOW MFG. CO., Bingham- 
ton,N. ¥. General European Agents, Seli , Sonnenthal 
& Co., 85 Queen Victoria Street, London, ngland. 


Please mention The Engineering Magazine when you write. 
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MACHINE-SHOP EQUIPMENT 


PHILADELPHIA, 


| DRILLING and BORING 
MACHINES 
Vertical-Horizontal-Radial 


| Good proportions Excellent construction 
Wide range of feeds Convenience of manipulation 


When you buy a Punch, Shear, Set of 
Rolls, Rotary Planer, Plate Planer, 
Wall Drill, looK for this Name 


CLEVELAND 


PUNCH SHBAR WRS GO 
USA 


The Name-Plate of Quality 


PUNCHING & SHEARING MACHINERY 
STRAIGHTENING & BENDING ROLLS, 


ETC., INCLUDING 


Numerous Time-Saving Devices, 
INDISPENSABLE IN 

Modern Bridge and Boiler Shops, 
Ship Yards, Etc. 


Plate Pushy Machine, with Pneumatic Jacks, HILLES & JONES COMPANY, 


r Clamping the Plate. WILMINGTON, DELAWARE. 


H. B. UNDERWOOD & COMPANY. | 
1025 HamictTon Sr., PHILADELPHIA, PA., U.S.A 
MANUFACTURERS OF 
Special Tools for Railway Repair S: » Radius Planer Attachment, Portable Mil. 
ing Machines, Portable Facing Arms, g Bars for Lathe Work, Portable Cylinder 
Bars, Portable Valve Seat Rotary Planing Machine, Portable Crank Pin 


Boring 
Turning Machine. SEND FOR OUR LATEST CATALOGUE. } 
wen Cable Address: “‘ Underwood.”’ Codes Used: Lieber’s Western Union. 


WHY? 


go to the expense and delay of carting your pipe to a great expensive pipe machine, to be 
threaded, when the work can be done ON THE SPOT, at a fraction of the cost, with a 


Forbes Patent Die Stock. 


” Send for full particulars. 
THE CURTIS & CURTIS CO., 44 Garden St., Bridgeport, Conn. 


Please mention The Engineering Magazine when you write. 
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MACHINE-SHOP EQUIPMENT 


The Flat Turret Lathe 


Does Lathe Work accurately up to 2 inches diameter by 24 inches long. 


Jones & Lamson Machine Co., SPRINGFIELD, VERMONT, U. S. A. 


A. B. C. ano LIEBER’S CODES USED. 
BritisH Orricg: Jubilee Buildings, 97 Queen Victoria St., London, E. C 
Bonvillain, 6, Rue Blanche, 6, Paris, France. 
Grruany, Betcrum, HoLtanp, SWITZERLAND AND AUSTRIA-HuNGaRY: M. Koyemann, Charlottea- 
strasse 112, Dusseldorf,Germany. For Itaty: Adler & Eisenschitz, Milan. 


FRANCE AND SPAIN: Ph. Bon 


Main Office and Works: 


The Automatic Trip on our New Bickford 
Radial enables the operator to read alldepths from 


zero and 


depths ar 


it operates at as many as twelve different 
one setting of the work, 


Send for booklet, Points of Vantage.”” 


ORIGINAL 
BARNES... 
Positive Feed WC 


DRILLS 


Output increased 
15 to 25 per cent. 

8 to 50 Swing. 
Send for Catafogue and Prices. 
F. @ JOHN 
BARNES CO., 
953 Ruby St. Rockford, Ill. 


The Waterbury Farrel Founcry & Machine Co,, 


Designers acd Builders of Sheet-Metal-Working and 
Special Machinery Described in Catalogues. 


A—Automatic Rivet Machines. 
B-—Hinge and Butt Machines. 


WATERBURY, CONN., U. S. A. 


THE BICKFORD DRILL & TOOL CO. Drop Screw and Fe 


CINCINNATI, A. H—Hydraulic Machine 


S—Shears and Slitters, 
T—Furnaces, etc. 


B—Drop Screw and Foot Presses, 
G—Tube and Rod Drawing Machinery. 


ry. 
L—Spinning Lathes, Edging Lathes, etc. 
M-—Open Back Single acting Power 
N—Pillar Single Acting Power Presses. 
O—Double Acting Power Presses. 
P—Rolling Mills for Sheet Brass, etc. 


Please mention The Engineering Magazine when you write. 
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10-Inch Improved Pattern Maker's Lathe 


SPECIALLY DESIGNED FOR MANUAL TRAINING SCHOOLS 


Code Word, ~ - - **BUHRSTONE” 


The half-tone shows our new 1o-INCH IMPROVED PATTERN MAKER’S LATHE, 
which we furnish on bench legs, or tall legs as shown in cut. 


HEAD STOCK has self-oiling boxes. 


The HEAD SPINDLE is of extra high carbon steel, with bearings ground on dead centers, 
and runs in bronze boxes which are carefully fitted. 


CONE is of cast iron, four step, and is turned inside and out to insure perfect balance. 


REST HOLDER and TAIL STOCK are fastened to bed by cam levers, which operate instantly 
and positively, and serve as handles for moving these parts on the bed. 


COUNTERSHAFT has iron cone accurately balanced, self-oiling hangers, and tight and self- 
oiling loose pulleys. 


We furnish with each lathe, one pair of spur centers, one rosette or screw center, three rests 
of different lengths for hand turning, one face plate, and countershaft complete. 


Each lathe is belted up and tested at high speed for a sufficient length of time to insure perfect 
balance and proper lubrication, 


FAY @ SCOTT, DExAtTER, MAINE 


Please mention The Engineering Magazine when you write. 
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Every man who has use for a 
grinding wheel, a sharpening 
stone or an abrasive of any 
kind. ought to know about 
Carborundum. 


Carborundum is as hard and 
as sharp as a diamond. It is 
the fastest cutting, longest 
lasting abrasive on earth. 

Guarantecd to save money in any 

shop where abrasives are used 
Write your particular needs, and let 
us tell you what Carborundum wi! 
do for you. 

The CARBORUNDUM CO. 


NIAGARA FALLS, - ¥. 
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Ground Shafting 


O UR Shafting is turned, ground and pol- 

ished suitable for line shafting. Also 
our ‘‘Potomac’’ brand open hearth stecl, 
accurately finished for tool builders for 
lead screws and high speed machinery. 


CUMBERLAND, 


Cumberland Steel Co. 


MARYLAND 
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If interested in 


Machine- 
Molded Gears 


1 Inch PITCH ann LARGER 


send for 


CATALOGUE No. 27 


just issued by 


H.W. CALDWELL& SON CO. 


CHICAGO 


Experience 


and costly experience at 
that has taught many 
that the best is the 
cheapest always—follow 
this rule when buying 
Gears and you will order 
Nuttall make. 


R. D. Nuttall Company, 


PirtsBurG, Pa, 


Years’ Exberience 


has taught us just how to 
accurately cut and finish 
any style or size Gear. 
There is really nothing 
in the way of gears that 
you may want, but what 
we can make. Gear 
makiny is our specialty. 

You should have our “Gear 
Catalogue M.”’ for ready 
reference; in tt are listed 
4,500 Styles 
Bevels, Worm Gears, Spiral 

Elliptics, Intermittenis, 

Sprockets and Chains. 


BOSTON 
| GEAR WORKS 
ie S2 PURCHASE ST. BOSTON MASS } 


1. 


ii 


Durable 
Noiseless 
Pinions 
Not the ordinary kind but New 
Process Noiseless Pinions, the 
kind that wear satisfactorily. 
Get Our New Catalog. 


The New Process Raw Hide Co. 
SYRACUSE, N. Y. 


A Card Index 


applied to indexing things the engineer 


wants to referto. Ask for circular. 


THE ENGINEERING MAGAZINE, New York. 


BEVEL GEARS:: 


Cut theoretically correct. Special fa- 
cilities for cutting Worm, Spiral and 
Internal Wheels 


HUGO BILGRAM, 
MACHINIST, 
1221-35 Spring Garden Sr. 
PHILADELPHIA, PA 
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New Model Manufacturing Automatic 
ChuckKing and Turning Machine 


HE greatest money making machine that you can install in your 
works where duplicate parts are machined in quantities. Pro- 
duces as much and in many cases more work than a turret lathe and 
one attendant can operate from four to eight machines, thus making 
the parts at an extremely low cost. Automatically machines castings 
from iron, bronze or steel, and forgings up to 14 inches diameter and 
7 inches long. Machines also made suitable for bar work any diameter 
up to 4} inches. 


we 


°* Universal Shapers 


will convince the most skeptical that they are the 


most handy, convenient, efficient and 
up-to-date machines on the market. 
We await an opportunity to demonstrate this fact. 


Two Sizes, 15 and 24-inch Stroke. CIRCULAR? 


Potter @ Johnston Machine Company 
Pawtucket, R.I1., U. S. A. 
New York Office, 126 Liberty Street, Walter H. Foster, Manager 


British Acents—Chas. Churchill & Co., Ltd., London, Birmingham, 
Manchester and Newcastle-on-Tyne, England, and Glasgow, Scotland. 


_ Please mention The Engineering Magazine when you write. 
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TWENTY on 
U. GOVERNMENT 
Your Uncle knows a good thing 


STOCKBRIDGE MACHINE CO. 


3 MAUD ST., WORCESTER, MASS., U.S.A. 


Steptoe Shapers 


Compare the work of these ma- 
chines with that of any high class 
shaper and you will willingly ad- 
mit the new Steptoe features have 
greatly increased the possibilities 
of the shaper. 

Draw your own conclusions. 
Send for our descriptive matter. 
to-day. 8 sizes—3 styles. 


THE JOHN STEPTOE SHAPER CO. 
Makers of THE Shaper 
2953 Colerain Ave.,  Cincianati, 0, 


PNEUMATIC TOOLS 


AIR COM PRESSORS 


E. W. IRWIN MACHINERY AND SUPPLY COMPANY, 


SEND FOR CATALOGUE 


114 LIBERTY STREET, NEW YORK. 


The Clearing-House 
of Engineering 
Literature— 

the Engineering Index, 
in which busy engineers 
find noted all the leading 
articles from leading engi- 
neering journals, and from 
which the: choose just what 
they want. 


By using the coupons, fur- 
nished by THE ENGINEERING 
MAGAZINE, obtaining the ar- 
ticles you wantto read becomes 
as easy as choosing them. 


CURTIS &CO. MFG. CO., ST. Louis 

Air Hoists. Pneumatic Appliances. 
Walter H. Foster, New York. Hill, Clarke & Co., 
Baird Machinery Co., Pittsburg. Strong, 


Air Com 


Boston. 


THE CURTIS AIR COMPRESSOR 


ELECTRIC 
DRIVEN 


Carlisle & Hammond, Cleveland. 


Please mention The Engineering Magazine when you write. 
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Consolidated Speed Controller 


‘The Consolidated Speed Controller permits of complete grada- 
tion of speed on practically any piece of machinery that varying con- 
ditions necessitate the change of speed. 

It is the variable speed countershaft periccted. 

It is so simple and compact that it can be directly attached to or 
built into a greater variety of machines than has heretofore been 
thought possible with spced-varying devices. 

The Consolidated Speed Controller has supplemented the defects 
associated with most speed controllers with improvements which 
make it a speed controller of almost unlimited accomplishments. 

The following valuable uses to which the Consolidated Speed 
Controlicr can be applied will appeal to engineers. 

For Electric Motors, enabling you to control the speed of the 
apparatus to be driven without wasting power in a set of Resistance 
Coils. 

For Lathes, Drills, Milling Machines, Planers, and all forms of 
Machine Tools, so that the speed can be readily varied for the mate- 
rial to be worked on, without stopping the tool or shifting the belt. 

For Winding Machinery, when it is desirable to change, auto- 
matically, the speed of the Reel as it increases in size. 

for Main Line Shaft, so as to do away with countershafts, cone- 
pulleys, ete. 

The unfailing success of the Consolidated Speed Controller 
enables us to guarantee every claim we make. 

Fully illustrated booklet containing diagrams will be mailed to 
you on request. Allow us the privilege of estimating on your 
Machine? 


Power and Speed Controller Co. 
147 Milk Street Boston, Mass. 


Please mention The Engineering Magazine when you write. 
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TWO LIVE TOOLS. 


The ‘‘Hisey’’ Portable Elec- The ‘‘Hisey’”’ Portable Electri-e 
trical Driven Grinder cal Driven Hand Drill 


Pat. Nov, 4, 


For drilling holes in Metal or Wood. Power- 

ful, durable and compact. Will drill in corners 

For Grinding C c R - or at any angle. Made in three sizes of 4, % 

or Grinding Centers, Cutters, Reamers, Dies, : i ity. lei 

Rolle, etc. Also Internal, Surface and Parallel = Weights 27 

Grinding of all kinds. Set in tool- -post of Lathe, bs. respectively. _ be carried anywhere. 

Planer, ae or Miller. Made in three sizes Breast plate and side handles furnished if 
of 4, % and 1 H. P. Weights 16, 35 and 65 — desired. 

Ibs. respectively. No belts of any kind. 


Power from any Incandescent Lamp Socket. Direct Current. 
SENT ON TRIAL. 


The Hisey:-Wolf Machine Co., 


CINCINNATI, OHIO, U. S.A. 


ELECTRIC PORTABLE DRILL 


Stow Flexible Shaft and General 
Electric Co. Motor 
Send for Catalogue 2, Illustrating our PORTABLE TOOLS ems 
for drilling, reaming, grinding, metal, wood or stone. prises 


STOW FLEXIBLE SHAFT CO. 


Freperic Scuorr, Prop 
26th and Callowhill Streets, - Philadelphia, Pa. 


JESSOP’S High Speed Air Hardening Steel Accomplishes Mar- 
velous Work. Indispensable in Up-To-Date Shops. 


WM. JESSOP & SONS, L’'d., | 9t JOHN STREET, NEW YORK 


HYDRAULIC RIVETERS 
PUNCHES, SHEARS, OPERATING VALVES. STEAM ano CENTRIFU- 
GAL PUMPING MACHINERY. MATHEWS FIRE HYDRANTS. 
GATE VALVES ano INDICATOR POSTS. CAST IRON PIPE. 


R. D. WOOD @ CO., 400 Chestnut St. Philadelphia, Pa. 


Automobiles... 


Consult THe Encineerinc Inpex in this Magazine 
for numerous valuable papers on Automobiles. 


Please mention The Engineering Magazine when you write. 
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ENGINEERING MISCELLANY 


WOOD WORKING [WJACHINERY 


All those who can use 
a ripping machine are 
invited to get ac- 
quainted with tbe one 
here shown. It rep- 
resents an entirely 
new departure in this 
class of machinery, 
and is the only one of 
its kind ever built— 
there is no other like 
it, as it is built on 
original lines. It is 
full of improvements, 
and can do very fine 
work. Full particulars, 
on demand. 


Machinery in use 
throughout the world, 
and has won highest 
benors wterever ex- 
hibited ‘‘Grand Prix” 
and Decoration Le- 
— gion of Honor, Paris, 

1900. 

* Catalogue, book on 
sande's, band saw 
pamphlet, free. All 
new and fully illus- 
trated. 


No. 1o9. BAND RIP 
SAW (Patented 
Feb. 27, 1900, Oct. 
2, 1900.) 

Cuts short or long 
steck, soft or hard 
wood, does light or 
heavy work, and is 
only rip saw made 


We make a complete 
line of machinery for 
cutting wood; single = 
tools or complete out 


fits; smallest to larg- = = el a 4 that will cut heavy 

est sizes. =< timbers in car shops. 
= 

J. A. FAY & EGAN CO. SOUT Sk 


ALL KINDS OF Wood-Working Machinery 


For Planing Mills, 
Furniture Factories, 
Box Factories, Sash 
and Door Work, etc. 


New Illustrated Catalogue on application 


THE FRANK MACHINERY: CO., Buffalo, New York, U. S. A. 


6 in. x 12 in. HACK SAW Po 
Automobilism. 


Leading articles from lead- 
ing engineering journals 
record progress in Motor 
Vehicles. See the Engi- 
neering Index in_ this 


MANUFACTURED BY 


THE PATTERSON TOOL & SUPPLY CO., Dayton, Ohio. 


Please mention The Engineering Magazine when you write. 
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METAL LOCKERS 


are built of sheet steel cut and ex- 
panded into open meshes without 
joints. Material is very strong and 
rigid, will not sag, twist or warp. 

These Lockers are made in units 
to fit any sized or shaped space. 


for Estimate send stze of space 


MERRITT & COMPANY 


Ridge Avenue 
| PEL - Pa. 


E read for you every technical 
journal published, noting every 
important article in the En- 
gineering Index, with outline 
of treatment. 


OU are thus kept in constant 
touch with all the literature 
publishing bearing upon your 
department of engineering as 
well as every other. 


E clip and file away every 
indexed article and are ready 
to supply a copy of each at a 
merely nominal price, post- 
paid, to any address. 


OU may buy of us coupons 
which will be received in pay- 
ment for indexed articles. 

These coupons are for your 

convenience, and simplify 

ordering. 


(a 


. Churchill & Co., Ltd., London, Eng. 


THE 


Scranton 
Upright Power 


Is designed to produce forgings at 
least possible cost and will cause a 
saving in space, power and repairs— 
oneman with one hammer will 
turn out as much work as six men 
without a hammer. The most mod- 
ern hammer is the 


SCRANTON. 


Send for Special Circular. 


The Scranton & Co. 


New Haven, Conn., U. S. A. 


REPRESENTATIVES 
Prentiss Tool & Supply Co., New York. 
Marshall & Huschart Machinery Co., Chicago, 

-Ifl, and Cleveland, O. 

The Prentiss Tool and Supply Co., Boston, Mass. 
J.W. Wright & Co., St. Louis, Mo. 
J.W.Cregar Agency, “‘The Bourse,’’ Phila., Pa. 


J 
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Something 
more than a 


eter is 
needed — 


BALL, ROLLER, THRUST) | Findley Worm 


ew And All Kinds of... e 
Gearing 


Elevators 


of the belt and electric types, 
because it’s the best thing for 
that part of the best elevators. 
Saves power. We're al- 
ways glad to answer pointed 
questions by people who are 
ambitious to improve their 
elevators. Booklet? 


Morse, Williams 
& Co. 


Send for New Catalogue. Philadelphia 


The Ball-Bearing Company Electric, Hydraulic, Steam, Belt and 
Hand Power tlevators for 
(ronmenty oF soston) Passengers and Freight. 


2322 Market Street, PHILADELPHIA, PA. 
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Cleveland, Ohio, U. S. A. 


WRENCHES |} 


COES GENUINE 
The Goods that Wear. Steel 
bars and rigid construction. 


Trade “KNIFE HANDLE” Maré. Coes Wrench Co., Worcester, Mass. 


For Bending Iron 
Only One. Angle iron, tee iron, or pipe, in curves, circles 


and many other shapes the 


There is only one En- . Bethlehem 


GINEERING INpEX—that : 
published in THe Enar- \ Benders 
NEERING MAGAZINE. are Unsurpassed 


If you don’t use it we Bi) WV} Send for catalogue. 
shall be glad to write you \ \ The Bethlehem 
of its many advantages. St NOVAS Foundry and 
Machine Co., 
So. Bethlehem, Pa. 


STANDARD TOOL CO'S © 
WIST DRILLS 
ARE _ ESSENTIAL IN. PROGRESSIV HOPS _ 
General Offices and Factory, 
ne! FOUND Ea opINISTS, Uy * 
Qe BALTIMORE, MD. 
MANUFACTURERS AND DESIGNERS OF ALL KINDS OF a 
rACHINE MOLDED GEARING | 
MACHI™ “ano P| ANED GEARING 
MACHINERY f°" WHITE LEAD" FERTILIZER WORKS, 
GRAIN ELEVATORSan¢FLOUR MILLS, BRASS, COPPER 
wi TIN PLATE ROLLING MILLS, CABLE an¢MARINE RAILWAYS, 
POOLE-LEFFEL TURBINE WATER WHEELS, 
Please mention The Engineering Magazine when you write. , 


ENGINEERING PUBLICATIONS 


ENGINEERING AND 
WORKS MANAGEMENT 


E have for sale the latest books 
on Shop and Factory Manage- 
ment in all its phases and all 


standard and new works in Civil, Elec- 
trical, Mechanical, Mining and Railway 
Engineering. 

We also recommend and supply 
books for special engineering investiga- 
tion and on the economical manage- 
ment of engineering and _ industrial 
works of all kinds. 

All inquiries are promptly and care- . 
fully answered. 


THE ENGINEERING MAGAZINE 
120-122 Liberty Street, - New York 


Please mention The Engineering Magazine when you write. 
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NEW USEFUL PRACTICAL 


Rogers Machinists Library 


HE books form by far the most helpful set of home-study and reference 

| works ever published for the Practical Machinist, Engineer, Electrician 

and Draftsman, giving, as they do, a Complete Course in Machine 

Shop and Drawing Room Practice. No one from the apprentice to the 
Superiatendeat and Owacr can afford to be without these valuable books. 

SPECIAL OFFER —The books will be sent, charges prepaid, to any 

reader of the Engineering Magazine who sends to us one dollar and a written 


promise, with a reference, to remit the balance of the purchase price in six 
monthly installments. 


1204 Pages 1244 Illsns, 3023 Index Refces. 


VOLS. 


7 
Bollars 


Dollar 


Or, 


LIST OF THE BOOKS :| accept your offertosupp!y ROGERS’ MACHIN 
bind LIBRARY ) Enclosed find 

Rogers’ Advanced Machinist $2 | : Occupation 


Each volume is complete : : 
in itself and may be ob- : : 
tained separately. :| You are at liberty to consult the person named below : 


as to my reputation for keeping business promises. 

The books are handsomely bound in black vel- 
lum cloth with full gold edges, with titles, etc., | :| ‘ame 
stamped in gold. 


Send for Free Machinists’ Catalogue. 


THEO. AUDEL & CO., Sook*FUtLISHers, 63 Fifth Ave., New York] 
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ENGINEERING PUBLICATIONS 


The Engineering Index 


Volume III. 


1896-1900 


the history of engineering science, it groups together in alphabetical order by 


T™ striking value of this volume consists in the fact that, for the first time in 


subjects, the technical literature of the entire world—not alone of the United 
States and Great Britain and the Colonies, but also of Germany, France, Bel- 
It brings immediately before the attention the latest 
published developments in any branch of work; and beyond this, by means of clip- 
pings, copies, translations and photographs of published drawings which the publisher 
of THE ENGINEERING MAGAZINE is open to supply, it makes actually available—at 
home or abroad—any portions of this literature that may be desired. 

It contains 1,030 octavo pages, embraces ALL BRANCHES of engineering, and 
clearly indexes and describes nearly 40,000 important articles and papers which have 
appeared in nearly 200 standard technical newspapers, journals, transactions, and pro- 


gium, Switzerland, and Italy. 


ceedings during that period. 


The volume is indispensable to the proper investigation of any special subject or 
branch of engineering work, and must find a place in the working library of every 


progressive engineering office. 


It is needless to expatiate on the 
value of such an index to anyone in- 
terested in engineering and technical 
matters.—Engineering. 

There can be no question as to its 
great importance and value, and we 
hope our contemporary may receive 
the substantial reward which its en- 
terprise merits.—American Machin- 
ist. 

The work, as a whole, is worthy of 
the highest commendation, and it 
will prove a valuable addition to any 
library.—Electrical World, 


A valuable guide through the engi- 
neering literature of the past decade. 
The present volume contains nearly 
40,000 entries taken from nearly 200 
sources, and each of the articles re- 
ferred to must have been read with 


Send 
for 
Free 
Speci- 
men 
Pages 


sufficient thoroughness to enable the 
compiler to indicate its general pur- 
port.—Power. 


Prepared on a comprehensive plan, 
and it should immediately find a 
place in every public library as a 
rcord of progress in the science and 
art of engineering, and in every 
technical library as an indispensable 
aid to research.—Science. 


The volume may be most cordially 
recommended to all who are inter- 
ested in keeping in touch with engi- 
neering progress, as shown by the 
current periodical literature of the 
subject.—Marine Engineering. 

The work is of immense value to 
those seeking information concern- 
ing the lilterature of any given sub- 


hice! ¢ 


ject. The typograr arrang 


of the book is excellent and reflects great credit upon both editor and publishers.—Electrica} 


Review, New York. 


Such an index is invaluable to the man who wishes to know what has been done in any special 
subject in which he may be interested.—Electrical Review, London. 
This index cannot fail to be of great use, and the publisher has earned our gratitude by his 


enterprise.—Railroad Gazette. 


We have nothing but praise for the book and congratulation for its editors.—The Engineer. 


Cloth Binding, $7.50 by Express, Prepaid 


120-122 


The Engineering Magazine 
LISGRTY sTREET, 


NEW YORK 


Please mention The Engineering Magazine when you write. 
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Westinghouse-Parsons 


Steam Turbine 


The only Steam Turbine of world-wide application 
Excepting small units. 


Westinghouse-Parsons 7,500 H. P. Steam Turbine Generating Unit. 


The following are a few of the plants in America 
where Westinghouse-Parsons Turbines are in opera- 
tion or being installed: 


Philadelphia Rapid Transit Co., Philadelphia, Pa., Three 7500 H.-P. 
Units. 

Rapid Transit Subway Const: uction Co., New York, Three 2000 H.-P. 
Units. 

Hartford Elec. Lt. Co., Hartford, Conn., Two 1200 H.-P. and One 2500 
H.-P. Unit. 

Cleveland, Elyria & Western Ry. Co., Elyria, O., Two 1750 H.-P. Units. 

West Penn Railway & Lighting Co., Pittsburg, Pa., Three 1750 H.-P. 
Units. 

B. F. Goodrich Co., Akron, O., One 1250 H.-P. Unit and One 600 H.-P, 
Unit. 

Yale & Towne [lfg. Co., Stamford, Conn., Two 600 H.-P. Units. 

City of Columbus, Columbus, O., Three 600 H.-P. Units. 

Roslyn Light & Power Co., Roslyn, L. I., Two 600 H.-P. Units. 


Official Test Records 


of every unit shipped are 
Open to Examination 


For particulars, address nearest sales oifice of 


The Westinghouse Machine Co. 
Works: East Pittsburg, Pa. ; 


New York, 10 Bridge St. ' Chicago, 171 La Salle St. 


SALES OFFICES { Be Boston, 131 State Street. Detroit, Union Trust Bldg. 
Pittsburg, Bldg. Philadelphia, Stephen Girard Bldg. 


D. and of 
Steam Engines, Gas Engines, | Steam Turdtece, Roney [lechanical Stokers. 
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SOLE BUILDERS OF 


| Reynolde-Corlics Engines 


For All POWER PURPOSES 


Reynolds’ Combined Vertical and Horizontal Electric Light and Street Railway Engine. 


** We have furnished sixtcen of the above engines for the Interborough Rapid Transit Co., New 
York, which company operates the Manhattan Elevated, and Subway Systems. Each engine is rated 
at 8,oo0JH. P. for its most efficient load, and is capable of operating continuous'y under a load of 12,0c0 
H.P, Wethave recently secured an order for an additional engine of this same type, making seven- 


teen engines{furnished the Interborough Rapid Trarsit Co, We have also furnished one engire of the 
above design to the Southern Electric Co., Philadelphia.” 


SOLE BUILDERS OF 


Nurnberg Gas Engines. | Reynolds and Riedler Pumps. 


Please mention The Engineering Magazine when you write. 
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Improved Heavy Duty 
Steam Engines 


For Every Service 


Shepherd Engineering 
Company, 


FRANKLIN PA. U.S.A. 


~ (SOUTHWARK FOUNDRY 


—FOUNDED_ 1836 — 


PHILADELPHIA, PA: 


SOLE MAKERS OF THE 


PORTER-ALLEN STEAM ENGINE 


SINGLE.COMPOUND & TRIPLE. 


REVERSING ENGINES, 
BESSEMER & BLAST FURNACE BLOWING ENGINES 
WEISS COUNTER-CURRENT CONDENSERS. 
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Wetherill @ Co. 
Corliss bigmes 
| 
- MACHINE COMPANY 
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WILLANS 
CENTRAL VALVE 
ENGINE 


6 SETS 1,200 H. P. EACH, 


Bradley Manufacturing 
Company 


AMERICAN MANUFACTURERS 


PITTSBURG, PENNSYLVANIA 


STANDARD SIZES 50 H. P. TO 3,000 H. P. 


Please mention The Engineering Magazine when you write. 
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WARREN 


ROTARY ENGINE 


(AN ENGINE-NOT A TURBINE) 


THE ** BUILT 
NEW AROUND 
PRIME A PRIN- 
MOVER CIPLE.”’ 


A FEW CHARACTERISTIC FEATURES 


STEAM JOINTS—Absolutely tight and permanently self adjusting. 
PISTON SPEED—3,000 to 5,000 feet per minute, eliminating cylinder 


condensation. 


FRICTION—Reduced to a negligible quantity, making possible the ideal 


condition indicated by the above figures. Nothing paradox- 
ical about it—just rational engineering. ‘* Pressureless 
Contact ’’ is the key 


CLEARANCE—3% to 6%, port volumes included. 
ECONOMY—The above should sufficiently indicate the possibilities. Our 


guarantees clinch the matter, 
Write for our Bulletin on direct-coupled generating units. 


ROTARY ENGINE COMPANY 


KEYSTONE TEL. BLDG. 
135 So. 2np ST. PHILADELPHIA 


Please mention The Engineering Magazine when you write. 
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Rice & Sargent «“ Improved Greene 


FINGINES 


LEAD in results obtained on railway and electric light work. 

EXCEL in the operation of direct and alternating current gene- 
rators in parallel. 

CUARANTEE unequalled speed regulation for textile and other 
plants. Revolutions from 80 to r50 per minute. 


PROVIDENCE ENGINEERING WORKS, Providence, R, |, 


American Licensees for Schmidt System of Super- 
heated Steam. Great Economies Guaranteed. 


Saves Fuel. Saves Time. Saves Repairs 


Does its work regularly, thoroughly, satisfactorily 
and doesn’t make a noise about it. An up-to-date 
product of skill and experience. Engines, generators 
motors, all our own make. a 


‘ AMERICAN ENGINE CO., 
—— 20 RARITAN AVE., BOUND BROOK, N. J. 


New York Orrice: 95 Liberty Street. | 


LTON-CORLISS 
aie Correspondence Solicited. Call for Catalogue B. 
HIGHEST EFFICIENCY ano 
SUPERIOR CONSTRUCTION. 
Non-Condensing. Condensing. Comp d 
Triple-Expansion or Quadruple 
lose Regulation and best attainable 
Economy of Fuel and Steam. 
THE HOOVEN, OWENS, RENTSCHLER CO., 
Hamilton, O., U.S. A. 
716 Empire Bldg., Pittsburg, Pa. 
es ~ 403 Equitable Bldg., Atlanta, Ga. 
1127 Marquette Bldg., Chicago. 
1416 Chemical Bldg., St. Louis, Mo.; Chas. C. Moore & Co., San Francisco 


ULCAN ICE MAKING 


AND REFRIGERATING 
MACHINES 


of any desired capacity 


Bett VULCAN IRON WORKS 
SAN FRANCISCO, CAL., U.S. A. 


SEND FOR CATALOGUE. 


Please mention The Engineering Magazine when you write. 
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GRANE FITTINGS 
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39-41 Cort andt St., New York; 
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Skinner En gines 


NEW YORK OFFICE, 95-97 Liberty St. 
CHICAGO OFFICE, 1436 Monadnock Block 
BOSTON OFFICE, 77 Oliver Street 
ATLANTA OFFICE, 816 Empire Building 


Skinner Engine Co. 


ERIE, PA., U.S.A. 


THE BALL @® WOOD COMPANY 


Automatic 
Cut-off Engines 


Simple and 
Compound 


Horizontal and Vertical 
Scni for Descriptive Catalogue. 
OFFICE: - 17 BATTERY PLACB& 
Whitehall Building, N. Y. 


Western Office, Room 1247 Marquette Build- 
ing, Chicago, Ill. 


THE WILLIAM TOD CO. 


——— YOUNGSTOWN, OHIO 


ROLLING MILL and ELECTRIC ENGINES 


Please mention The Engineering Magazine when you write. 
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BROWN CORLISS ENGINE CO. 


CORLISS, WISCONSIN, 


Southern Agents, 


SOUTHERN CAR 
CORNELIUS, 
852 Frick Building, ’ MFG. SUPPLY CO. 
Pittsburg, Pa. Beaumont, Texas. 


HENRY R. 


Pacific Coast. | EDW. FIELD, 
BROWN, SPEAR & CO. St. Louis, 


San Francisco, Cal. 
Mo. 


A FULL LINE OF SAW MILL MACHINERY 


Wilkin Gang, Band [lills and Power Set Works. Hoo-Hoo Nigger. 


INTERIOR VIEW OF SHOP. 


Please mention The Engineering Magazine when you write. 
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SIIPLE STYLE DIRECT-CONNECTED ENGINE. 


FLEMING (Harrisburg) ENGINES sizes!” 


{For Driving Direct-Connected or Belted Machinery. At Uniform Speeds, High 
Efficiency and with Minimum Attention and Repair, offered to discriminating ‘purchasers 


who seek careful investment in steam power. 


GENERAL OFFICES AND FACTORY: 
HARRISBURG FOUNDRY AND MACHINE WORKS. 
HARRISBURG, PENNA. 


BRANCH OPFICES: Boston, New York, Philadelphia, Pittsburg, Baltimore, Atlanta, Los Angeles, New 
Orleans, Chicago, St. Louis, Seattle, Denver, Salt Lake City, San,Francisco. 


The Warren Gas Engines 


Awarded Gold Medal at Pan-American 


1904 
SINGLE CYLINDERS” 


3% to 90 Actual - 
DOUBLE CYLINDERS 


25 to 500 Actual Horse-Powee 
Large sizes in successful operation, driving 
dynamos for lighting and power purposes. 
Inquiries solicited for large units to operate with 
natural, illuminating or producer gas. 
STRUTHERS-WELLS COMPANY 
WARREN, PA. 


New York Office: No. 26 Cortlandt Street 


Hoists 
Pumps 


The Mietz @ Weiss 
OIL and GAS‘ENGINE 

(Constant_ Thrust) 

Most Economical and Safest 
Power known. Runs with com- 
mon Distillate or Fuel Vil. 

Why pay an enormous price 
fer gasoline when you can 
operate a M. & W. engine on 
fuel costing sc. per gallon? 

It willpay you to consult 
me before placing your order 
elsewhere. 

For Pumping, Electric Light- 
ing, Charging Storage Bat- 
terles, and all other Power 
Purposes. Direct Coupled 
or Belted Sizes 
from 1 to 60 H. P. 

A. MIETZ Marine Engines 
128-138 Mott St., New York, Portable Outfits 
U.S.A. Send for Catalogue, Dept. 38. Dynamos 


Air Compressors 


The WEBER GASOLINE ENGINES 


and 
HOISTS 


We have 
had Nine- 
teen years’ 
experience 
in the actual 
building of 
“*Weber’’ 
engines. 

In — for our catalogue and testimonia’s 
state H. P. and purpose wanted. 


WEBER GAS AND GASOLINE ENGINE CO. 
Box 1415N, Kansas ‘City, Mo., U. S. A. 


Please mention The Engineering Magazine when you write. 
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83 LIBERTY STREET, 


RED BOOK ON REQUEST 


THE REEVES ENGINE COMPANY 


Few Pieces of 
Modern Machinery 


are more entitled to 
appear within the 
pages of this Special 
Labor-Saving Machin- 
ery number thana.. 


Reeves’ 
En gine 
The records of these 
engines are so clear 
from all troublesome 
breakdowns and re- 
pairs that they have 
earned for themselves 
the title “Labor Savers” 


NEW YORK 


22 Classes of Engines. 
18 Classes of Boilers. 
All the convenient sizes. 


Only one grade—The Highest. 
Over 25,000 Outfits in Service. 


Cn Mele, 


Chua 


For prompt attention, address Dept. ‘ 


‘H.” 


Please mention The Engineering Magazine when you write. 


ENGINES 


Horizontal and Vertical Single Valve Engines. 
Horizontal and Vertical Corliss Valve Engines. 


UNEXCELLED in economy. 
UNEQUALLED in regulation. 

SUPERIOR in design and construction. 
THE BALL ENGINE ¢ COMPANY, 


ERIE, PA., A. 


At. F. BARTLETT & CO., 


Manufacturers of ... 
Steam Pile Hammers 


and 
Corliss Engines, 
Saginaw, - © Michigan, 
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Power and Mining 
Machinery Company 


MANUFACTURERS OF 
LOOMIS-PETTIBONE GAS GENERATING SYSTEM 
AMERICAN CROSSLEY GAS ENGINES 
HOLTHOFF MINING MACHINERY 
AMERICAN CROSSLEY SUCTION GAS PLANTS 


American Crossley Gas Engine, 650 Braxe Horse Power. Buiit in sizes up to 1,400 H. P. 
With this Engine in connection with our 


LOOMIS:PETTIBONE GAS GENERATING SYSTEM WE 
GUARANTEE TO PRODUCE 


1 Brake Horse Power Hour 
with 1 Pound of Coal 


RUNS ON 


NATURAL GAS COKE OVEN GAS 
BLAST FURNACE GAS PRODUCER GAS 


Mining Machinery 


works at CUDAHY, WIS. 52-54 WILLIAM STREET 
SUBURB OF MILWAUKEE NEW YORK 


Please mention The Engineering Magazine when you write. 
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CAHALL BOILERS 


VERTICAL AND HORIZONTAL 


938,028 HP in Repeated Orders 
2,000,000 HP in use 


SEND FOR ILLUSTRATED CATALOGUE 


CAHALL SALES DEPARTMENT 


FARMERS’ BANK BLOG, PITTSBURG, PA. 


DENIXVILLE PA. 
ST.LOUIS MO. 


Steel Plate Construction 


STAND PIPES, TANKS, STILLS and | BOILERS, 
PENSTOCKS, CONDENSERS HORIZONTAL TUBULAR, 
SELF-SUPPORTING « for .. VERTICAL TUBULAR and 
STEEL STACKS. OIL REFINERIES PORTABLE TYPES, 


‘Inquiries solicited for Standard and Special Work. 


STRUTHERS- WELLS COMPANY, Warren, Pa. 


=“WICKES- 
VERTICAL WATER TUBE BOILERS. 
WICKES BROS. 


NEWYORK PITTSBURG 


95 LIBERTY ST. FRICK BLO'’G. 


CHICAGO DENVER. 


“1214 MARQUETTE BLD’'G. CORONADO BLOD'G. 
SEND FOR CATALOG. 


Please mention The Engineering Magazine when you write. 


Wy 4Z1QOLIVE ST. FR 
Y ST. LOUIS MO. gil 


THE COCK 


85 LIBERTY: 
NEW YORE | 


ATLANTA, GA. 
617 EQUITABLE BLDG. 


PHILADELPHIA ND™.MEXICO..cITY . 
MARQUETTE BLDG. ST. NIDA JUAREZ 


NORTH AMERICAN BLDG, t215 2 7 AVENIDA 
SAN FRANCISCO HAVANA, CUBA 


32 FIRST ST. BUILDING: = DE LA WAVANA 


For High Grade Installations in the Navy and Merchant Marine 


THE NICLAUSSE BOILER 


609,000 H. P. IN THE NAVIES OF 
England United States France Germany Japan Russia 
Italy Spain Turkey Chile Argentine Republic 


105,000 H. P. IN THE UNITED STATES NAVY 
MANUFACTURED BY 


THE STIRLING COMPANY, CHICAGO 


THE ATLANTIC WORKS, EAST BOSTON 
ARY BOILERS pENSTOL 


MACHINERY & PLATE-/RON WORK OF EVERY DESCR/PT/ON . 
) ALSO STEAM YACHTS, MARINE ENG/NES, & BO/LERS , (MARINE palway 


Please mention The Engineering Magazine when you write. 
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Ross Improved 
Mechanical 
Stokers. 


The Ideal way to burn Bituminous 
Ccal without Smoke, to secure sub- 
stantial increase in fuel economy, 
and a large increase in Boiler 
Capacity. 

The Stoker is in successful opera- 
tion in many of the largest Electric 
Light, Railway, and 
Industrial Plants in 
the United States. 

Write for illus- 
trated Catalogue and 
Estimates. 


Ross & 
Company 


95-97 Liberty St., 
New York. 


STEEL AND MACHINERY CO. 


MINNEAPOLIS, MINN. 


Manufacturers of all Styles of 


CORLISS 
ENGINES 


Elevating, Conveying and 
Transmitting Machinery 


STEEL STRUCTURES 


FRICK beam Waynesboro, Pa., U. S. A. 


(Tandem Compound.) ECLIPSE CORLISS ENGINES. 
40 to 2000 H. P, Allstyles Send for Illustrated Catalogue, 
ALSO BUILDERS OF 
Electric High-Speed Engines and Ice 
Making and Refrigerating Machinery. 
NEW YORK OFFICE: 

Taylor Building, 39-41 Cortlandt St. 


F YOU are in need of any treatise on any special eng ineering subject, in English, French or German, 
we are prepared to advise you, and to furnish any oook we recommend, 
THE ENGINEERING MAGAZINE PRESS, 120-122 Liberty St., New York. 


Please mention The Engineering Magazine when you write. 
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Write To-Day For Our Booklet 
“Economy In The Boiler Room” 


It’s valuable because it tells how to save hundreds of 
dollars every year in addition to describing the Dean Boiler 
Tube Cleaner. 


For For 
Water Return 
Tube Tubular 
Boilers Boilers 


Boiler scale eats up hundreds of dollars in fuel every 
year and it can only be removed by means of the 


Dean Cleaner 


To prove this we'll loan you a cleaner (free of all cost 
and without placing you under any obligations to buy) 
for a thorough trial in your own boiler. 

We guarantee this cleaner to at least pay for itself in 
6 months’ use. 

Over 5,000 in successful use now. Don’t delay but 
write to-day. 


Wm. B. Pierce Company 


330 Washington Street, - + BUFFALO, N. Y. 


Please tion The Engineering Magazine when you write. 
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HE building of boiler furnaces is our specialty. We have been at 
it thirty years. 

We have enabled very many of our customers to save $1.00 a ton 
on their coal. 

We enable All our customers to use the cheapest fuel procurable and 
vary their fuel at will. 

Boilers equipped with the PARSON SYSTEM readily produce rated 
horse power or over with the cheapest fuel. 


PARSON MFG. CO,, Sr. bostos. 


GREEN’S ECONOMIZER 


Should be, from the view-point of economy, one of the first considerations, when designing 
new steam plants or re-modeling the old. Saves from 10 to 20% on fuel supply—heats 
entire;plant without additional cost. Cut shows Economizer in course of erection. 


BOOKLET FREE 


The Green Fuel Economizer Co., Matteawan, N. Y, 


Please mention The Engineering Magazine when you write. 
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The Clark 
Electric Water Purifier 


(PATENTED) 


S the most perfect device in the world for purifying 
water for drinking and manufacturing purposes. 

It removes all impurities from water. 
Fit a Clark Electric Water Purifier with copper 
tubes and you have a feed-water heater which can 


purify sea water for use in boilers on ocean and river 
steamers. 


By this method ice can be made much cheaper, 
because the same results can be obtained witrHout 
evaporation. 


No scaling of boilers by its use, thereby saving 
considerable expense for fuel and prolonging the life 
of boilers. 


We guarantee our system to be as represented or 
money refunded. 


Plants installed on short notice. 
Full description sent on request. 


The American Electric Improvement Co. 


THE ENCINEE RING AMACALING 
Please mention The Engineering Magasine when you write. 
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Wore 


Wheeler Cond lete with Compound Combined Air and Circulating Pumps. 


WHEELER CONDENSERS 


Installed in Some of the Largest Plants in this Country and Abroad, 


We are prepared to build Condensers of capacities ranging from 25 H. P. to 10,000 H. P. to suit all 


conditions and specifications. 
We also manufacture Feed Water Heaters, Evaporators, Centrifugal Pumps, Cooling Towers, etc. 


WHEELER CONDENSER AND ENGINEERING Co. 
120 Liberty Street. FULLY ILLUSTRATED CATALOGUE ON REQUEST. NEW YORK 


ALBERGER CONDENSERS 


High hoe Surface or Barometric Condensers 
for Steam Turbine Equipments 


ALBERGER CONDENSER COMPANY, 


95 LIBERTY STREET, NEW YORK. 


TANKS AIR SMOKE-STACKS, WATER PIPE, AIR PIPE, MIXING TANKS, 
HOT WATER TANKS, with and without Steam Coils, Filters, Con- 


RECEIVERS tractors’ Specialties and Heavy Sheet Steel and Sheet Iron Work of every 
’ ipti Galvanizing for the Trade. 


description. 


L. O. KOVEN & BROTHER, 50 Cliff St., New York, U.S. A. 
Works, Jersey City, N. J. Cable Address, ‘‘ Kovenlo."’ 


AND PURIFYING ‘systems: 
SCAIFE 


(Founveo 1802) PITTSBURG, Pa. 


The “Standard’’ Recording Gauge 


Makes a true record night and day in ink of pressure carried. Now my eneral use in almost 
every kind of power plant, are money savers, as well as assuring safety. ey record the exact 
pressure carried in boiler, generator, pipes, pumps, etc. Also Engine saik Boiler appliances in 
general. Send for Catalogue X 


STANDARD GAUGE MFG. CO. - Syracuse, New York 


New York Office 141 Broadway 


Chicago Office, 58 W. Washington Street. 
Pacific Coast Agents: Geo. H. Tay Co, San Francisco, Cal. 


Please mention The Engineering Magasine when you write. 
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~WE-FU-GO. 
FILTERS AND FILTERING rey 
WM. B. SCAIFE & SONS CO. 
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Engines - Motors 


Generating Sets 


in all types and sizes. Engines 
from 2 to 4oo H. P. _ Direct 
current motors of any required 
power. Generating sets from 
13 to 250 K. W. 


STURTEVANT 


System of 
Mechanical Draft 


Nochimney required, but may 
be applied to old plants in 
connection with a chimney. 


Will increase the boiler 
capacity and reduce the coal 
bill by burning cheap fuel. 


STURTEVANT 


Fans - Blowers - Exhausters - Exhaust 
Heads - Forges - Heating and Venti- 
lating Apparatus - Drying Apparatus 
Apparatus for Conveying Light Material 
Galvanized Iron Work - Steam Traps 
Industrial Equipments <« « « « « 


B. F. STURTEVANT CoO. 


Boston, Massachusetts 355 
New York Philadelphia Chicago London 


Please mention The Engineering Magazine when you write. 
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STEAM TRAPS AT THE 
PRICE OF ONE 


There are three outlet valves in the 


WRIGHT ‘‘EMERGENCY” 
HIGH-PRESSURE 
STEAM TRAP 
One valve for ordinary amounts of condensation. ‘Two more 
valves in reserve for emergencies, All three help to make a 

wasteless trap of wonderful capacity. Ask for catalog. 


Wright Manufacturing Co. 
70 WOODBRIDGE ST., DETROIT, MICH., U.S. A. 


NEW YORK: 149 Centre St. 
BOSTON: 12 Pearl St. 


THE SALE OF BUNDY 
STEAM TRAPS IS UN- 
PRECEDENTED. EVERY- 
BODY SEEMS TO BE 
ORDERING THEM 


sss Made by 
A. A. GRIFFING IRON CO. 
66-G8 CENTRE ST., NEW YORK 
Boston Philadelphia Jersey City 
Send for Catalogue EM 


== The McDaniel Steam Trap... 


DISCHARGES CONTINUOUSLY AND NEVER BLOWS STEAM. 

MADE EXTRA HEAVY FOR HIGH PRESSURE. 

We also manufacture Reducing Valves, Exhaust Pipe Heads, 

j Separators for Live and Exhaust Steam, Blow Off Valves, 
Hiv Relief Valves, Ejectors, Etc. Send for Catalogue. 


Watson & McDaniel Co., ’pa. 


CURTIS | Return 

Engineering Steam Trap 

Specialities. le will automatically re- 
Send for turn condensed water 
Catalogue. 


(at any temperature) 
JULIAN D’ESTE COMPANY | 


to the boiler without 
24 Canal St., BOSTON, MASS. 


loss of heat. 


Please mention The Engineering Magazine when you write. 
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‘Gomplete Plant Installations 


MINING PUMPING 


HEATING POWER 
LIGHTING 


STEAM SPECIALTIES 


Pressure Reducing Valves 
Back Pressure Valves 
Stop and Check Valves 
Radiator Air Valves 
Balanced Valves 
Damper Regulators 


(has. C. Moore &60,,Enaineers 


‘Relief Valves 
MAIN OFFICE: Boiler Feeders 


82 FIRST STREET All Jobbers sell them— Catalog on application 


oa G. M. DAVIS REGULATOR CO. 


141 Milwaukee Ave., Chicago 
NEW YORK OFFICE, 123 LIBERTY ST. 


NEW YORK LOS ANGELES SEATTLE 
ADVER. NO. 220 


The 
National 
Feed-Water Heater 


Simple, Cheap, Reliable 


Full amount of heating surface in every heater. 
Supplies Water to the Boiler at 212° Fahr. 


Makers of the Original Coil Feed-Water tieater. 
All kinds of Coils in Iron and Copper Pipe. 


THE NATIONAL 


THE NATIONAL PIPE BENDING CO. 


Seventy-Two River Street, 
1,500,000 New Haven, Connecticut. 
Pewee Catalog and Estimates 


in Daily Use on Request. 


Please mention The Engineering Magazine when you write. 
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You Have Seen 


Austin Separators 


Advertised for Y ears-- 


STILL, THERE ARE NEW 


AUSTIN SEPARATORS. 


N 


EW patterns designed to meet 


new 


conditions — Separators 


that are products of the times 


—tbe kind your plant requires. 


The work that Austin Separators 


are built to do, is this— 


To Eliminate 
Moisture from 
Live Steam; and 


To Extract Oil and 
Other Impurities 
from Exhaust. 


To do this work, we 
provide many different 
types of separators to 
suit varied conditions, 

A few remedies, no 
matter how good, will 
notcure every ailment, 

And likewise, in 
these progressive days, 


The Eclipse Separator 


is so built that the con- 
densation or oil after 
@ being separated from the 
steam does not come in 
contact with the separated 
steam. See sectional 
view. The condensation 
after separation passes 
through the pipe into 
lower chamber and dry 
steam passes around and 
out. 
Tests made by one of the 
largest colleges show less 
than | per cent. of mois- 
ture in steam after passing 
through the separator. 


SEND FOR OUR 


SPECIALTY 
CATALOGUE. 
The John Davis Co. Halsted. 224.4 Unton 


Fig. H,Vertical 


two patterns of separators will rot 


Fig. L, Horizontal 


you, 


cover all the various 
requirements met with 
in different plants. 

Right here is the 
advantage of buying 
an Austin Separator— 
from our complete line 
you can get a separa- 
tor that will meet your 
particular require- 
ments in every detail. 
The separator that 
will save you the 
most money in opera- 
tion. 

Mail us your 
quirements and con- 
ditions, and we will 


Send for catalogue, 


AUSTIN SEPARATOR’ CO. 


26 Woodbridge St., Detroit, Mich., U, S. A. 


Boston 
12 Pearl St 


New Yorr 


149 Centre St. 


All Separators have 
their merits, But the 


The Only One 


Separator 


is the only one that 
will take care of a 
large influx of water, 
ositively separate it 
com the steam, and 
keep it separated, and 
so long as the drain 
pipe is open no water 
| will be again picked 
up and carried to the 
engine. That involves 
considerably larger 
roportions and 
higher first cost. But 
it is a wise invest- 
ment — you get your 
money back over and 
over again. 


“Dry Steam” is the title of our new pamphlet 
—written by a distinguished engineer—worth 
money to every intelligent reader. Free to all 
parts of the world on request. 


GOUBERT MFG. COMPANY, 
85 Liberty Street, New York, U, S. A. 


Please mention The Engineering 


Magazine when you write. 


82 
4 
| 
| 
| 
5 
= 
7. | 
ate 
ar anes — 43 
lap 
N 
> A 
a) wey 


POWER-PLANT EQUIPMENT 


REDUCE YOUR COAL BILLS! 
By Putting your water in the Boilerat Boiling Poiat. 


OTIS... 
Tubular Feed Water Heater and Purifier, 


| With Seamless Brass Tubes. 

\" Guaranteed to heat the 
feed water to the Boiling 
Point (210° or 212°) with 
tne exhaust steam without 
causing any back pres- 
sure. Also to Extract the 
Oil from the exhaust so 
that the exhaust steam, 
after being passed 
through the heater, can 
be used for heating pur- 
poses and the water of 
condensation from the 
turned to the boilers with- 
out the extra expense of 
an additional oil sepa- 
rator or eliminator. 


GUARANTEE THIS 
FOUL WITH SEDIMENT 


33! 


heater fails to give satis- 

faction in every respect 

we will pay freight, cart- 

age and all expenses. 

Patented 


| STEWART HEATER COMPANY, 


215 NORFOLK AVE., BUFFALO, N. Y. 
@END FOR CaTALo@us. 


Your Boiler’s Good 


DEMANDS THAT YOU KEEP QIL OUT OP IT 
WITH THE 


FEED-WATER FILTER 


FOR MARINE OR LAND SERVICE. 
Ask for full descriptive circular, giving a 
list of important vessels using this filter. 


THE ROSS VALVE C0, Troy, W. Y. 


Please mention The Engincering Magazine when you write, 


A Short Story 


‘*Thoroughfare” heater. En- 
gineer forgot to open escape- 


valve. By-pass was closed. 


Engineer opened inlet valve- 
Bang! 


Heater blew up. 


WEBSTER FEED-WATER 
HEATERS AND PURIFIERS, 


not being ‘‘thoroughfare” heat- 
ers, are safe from such acci- 
dents. Then, as they use only 
just enough steam to heat the 


feed-water to the boiling point, 
they are unequalled for econ- 
omy. Write for booklet. 


Warren Webster & Co. 


CAMDEN, N. J. 
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That Virtually No 
Exhaust Steam 


comes out of a 
WRIGHT 
CYCLONE 
EXHAUST 
HEAD 


i is the best proof 

of its money-sav- 

ing value. Roofs 

and walls are not 

showered with 

wet, oily spray, 

but instead, the 

latter is carried 

down the waste 

pipe. This Ex- 

haust Head is 

scientific in prin- 

a ciple, noiseless in 

operation, and very strongly built. 
Catalog will interest you. 


WRIGHT MANUFACTURING CO. 


70 Woodbridge St., Detroit, Mich., U. S. A. 
New York: 149 Centre St. Boston: 12 Pearl St. 


Dart Patent Unions and Flanges 
_ Unsurpassed! Unapproachable! Tight Joints Assured. 
PROVIDENCE, R. 1. 


HIGH GRADE 
Steam Specialties 


WRITE FOR TRIAL OFFER 


The Tracy Engineering Co. 


151 Fremont St., SAN PFRANCISO, CAL. 


FEED-WATER HEATERS, 
STEAM SEPARATORS. 


Live Purifiers 


Guaranteed to keep boilers clean 
and free from scale. 


Catalogue free 
‘The Hoppes Mfg. Co. @ 
63 Larch St., Springfield, 0. 


Please mention The Engineering Magazine when you write. 
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‘THE WHITE STAR | 
Mechanically handles the oil, k 
tinuous stream of lubricat- 
ing oil, catches it after passing 
it use over. 
| 
We design and instal! 
Te Continuous Oiling Systems 
ee “Employing the duplex and Multiplex type 
Sir Oil F iter meet 
and varying conditions of any size power station. 
for Booklet and list of instal: 
ba Pittsburgh Gage & Supply Co.. pittsburgh, Pa. 
| 
Fs THE J. R. VANDYCK CO | The Bourse, Phila. — 
G4 % : | l 


A B 
[EATING -VENTILATING ~DRYING 
MECHANICAL CRAFT AFPAFATUS 


CATALOGUES UPCN REQUEST 


AMERICA 


OR 


YORK 


Lonecen 


SWEETS SEPARATORS 


FOR STEAM. 

Remove all ex- 

cept one-half of 1 

per cert. of water. 


FOR OIL. 
Remove 99 per 


cent. of it. 
o 


We can prove this 
and give good 
reasons for it. 

In addition they 
have size and 
finish, 


MADE IN ALL STYLES. 


Direct Separator Co., 
218 GEDDES ST., - SYRACUSE, N. Y. 


EQUIPMENT 


COCHRANE 
HEATERS 
SAVE MONEY 


OCHRANE HEATERS save money 
(incidentally they also save labor) 
by enabling vou to utilize your ex- 
haust steam to the best possible ad- 

vantage—thus doing (with a waste product) 
work which would otherwise require live 
steam or coal. Given sufficient exhaust 
steam, they will increase the steaming 
capacity of boilers by feeding the boilers 
with HOT water—water at 200 or 210 de- 
grees—oftentimes saving the cost of install- 
ing new boilers, and the room ‘and attention 
that new boilers would require. Cochrane 
Heaters also eliminate contraction and ex- 
pansion strains on boilers, prolonging the 
life of the boilers and saving repair bills 
and the losses resulting from stoppages for 
repairs. 

Cochrane Heaters save labor because of 
the simplicity of their design and construc- 
tion, and because of the consequent ease 
with which they may be operated and cared 
for. A man can get inside of any Cochrane 
Heater that is large enough to hold him, and 
most of the work of cleaning the Heater 
can be done with a hoe and a hose. The 
Heater can be cleaned and put back into 
service in from half an hour to an hour and 
a half. Compare this with heaters having 
separate interior compartments, coils or 
curved tubes, and other inaccessible parts. 

The list of savings is longer, but we 
haven’t space here. Our Catalogue 6—H 
fully illustrates and describes the Cochrane 
Heaters, and tells more of the economy and 
increased efficiency which they make possi- 
ble. Send for a copy. 


Harrison Safety Boiler Works, 


3138 North 17th Street, 
PHILADELPHIA, PA. 


Manufacturers of Cochrane Feed Water 
Heaters, Cochrane Steam and Oil Separa- 
tors and of the Sorge-Cochrane Systems. 


Please mention The Engineering Magazine when you write. 
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EASE YOUR 
MACHINES 


and get more power and better service 
from them by using the 


POWER-PLANT 


EAGLEINE 


HOLD FAST 
BELT DRESSING 
——— makes 

BELTS HOLD 
162/2% BETTER 


CATALOGUES 


Wear Well Leather Packings 


for hydraulic or compressed air. 
Manufactured Exclusively by 


Detroit Leather Specialty Co. 
25 Beecher Avenue, Detroit, Mioh. 


Eagle Oil & Supply Company 
Broad St., BOSTON, Mass. 


Plastic Metallic Packing 


One Style, one size, no rings, no —— for all 
pressures. Will not wear orcut rod. Increases effi- 
ciency of engine. Reduces friction to a minimum. 
Retains its plasticity. Never hardens. Always 
keeps the rod lubricated. Resists extreme tempera- 
ture. Excellent for steam hammers and Corliss 
valve stems. Will send a test order on approval to 
any responsible firm. Reliable Agents wanted. 


The HILEMAN-JAMES CO. 


523 Locust Street McHeesport, Pa. 


Our Patented Mineral Wool PIPE COVERING and 
Copper Gaskets 


THEY SAVE STEAM AND MAKE 
ABSOLUTELY TIGHT JOINTS. 


Samples Free 


Best and Cheapest 


UNITED ~ STATES MINERAL WOOL CO. 
143 Liberty St.. NEW YORK 


when you write. 


Please mention The Engi ing Mag 
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GOOD 


IS A LABOR SAVER 


Because it will not re- 
quire frequent taking up 
and will do its work well. 


Our IMPERIAL is 
that kind of a rubber 
belt. Made of special 
extra heavy duck and 
high grade rubber. The 
stitches help the rubber in 
holding the plies together. 


Water, Steam, Air 
Gas, Suction, Fire 
[LProtection, etc. 


ini quality. 
atisfactory in service. 


Packings, Gaskets, Valves and.... 
Mechanical Rubber Goods 


MANUFACTURED 


Boston BELTING Co. 


Yames Bennett Forsyth, Gen'l Mer. 
BOSTON. NEw YORK. BUFFALO. CHICAGO. SAN FRANCISCO 


Please mention The Engineering Magazine when you write. 
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Should be installed in 
every plant where steam is used 


Foster Class ‘“‘W’’ Pressure 
Regulator 


maintains a constant high delivery pressure regardless of varia- 
tion in supply pipes. It can be adjusted according to the pres- 
sure to be maintained, and is built without weights, levers, or 


pistons. It is the standard reducing valve of the United States 
Navy. 


Foster Class *Q” Valve 


for pressure up to 15 lbs. delivery and down to 6 inches below 
atmosphere is the standard for The Webster System of Steam 
Heating. 


Foster Back Pressure Valve 


has no direct acting springs or weights—guaranteed not to chat- 
ter or hammer. Easily thrown out of service when desired. 


Foster Non-Return Stop Valve 


permits the outflow of steam from a boiler and stops the inflow. 
If one of a battery of boilers were to blow out a cock or tube it 
would instantly and automatically cut off that boiler from the 
rest. It never sticks at the vital moment. 

For complete details of these valves as well as many 
other pressure regulating devices see a FOSTER CATALOG. 


For prices write 


Foster Engineering Co. 
Newark, New Jersey 
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on any brass or iron steam 
specialty corresponds to the . 


Pop Safety Valves : 


“Insurance against boiler explosions” 


Raving back of disc with stem 
=~ and center piece in place. 


Showing back of disc and 
for center piece. 


A NEW 
VALVE 


on the 
Lenticular 
Principle 
For heavier than ordi- 
nary pressures. Our 


new catalogue full 
explains it. 


Ghe Kennedy 
Valve Mfg. Co. 
70 Beekman St. New York 


IS YOUR PLANT BUSY? 


The demand for gas engines ts doubling every 
year. A prominent manufacturer, whose pres- 
ent facilities are inadequate to meet the demand, 
would like to get tn touch with some large, well- 
equipped concern able to manufacture same. 


Gas Engine Mfgr., care The Engineering Magazine, 
120-122 Liberty Street. New York City. 


DEPRECIATION OF FACTORIES, MINES AND 
INDUSTRIAL UNDERTAKINGS 
By Ewing Matheson 8vo, Cloth, $3.00 
The Engineering Magazine, 120 Liberty Street, New York 


THE F. W. FOSTER 


NEVRLEK FLOAT VALVE 


remains tight under any and all conditions of ser- 
vice and pressure. 
The Foster 
Shaking Grate 


may, without difficulty or 

expense, be applied to any 

boiler; with it fires may 

be kept absolutely free 

from ashes and clink- 

_ ers. Shall we mail you 
our booklet ? 


F. W. FOSTER MFG. Co. 
8 PORTLAND STREET, - - - BOSTON. 


Please mention The Engineering Magazine when you write. 
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The Hayden & Derby 
Manufacturing 
Company 
Metropolitan 


1898 


Metropolitan Autom atic Injectors, 
Metropolitan Double-Tube Injectors. 
H-D-Ejectors. 


Write for our New Catalogue. 


85, 87, 89, Liberty St., New York. 
22, 24, 26, So. Canal St., Chicago. 


The Consolidated 


Safety 
ValveCo. 


Manufacturers of 


Consolidated Nickel Seated Pop 
Safety Valves 


Fitted with Richardson’s Patent 
Adjustable Screw Ring. For use 
on Stationary, Marine, Locomo- 
tive and Portable Boilers. 


Water Relief Valves. 


Write for Catalogue. 


85, 87, 89, Liberty St., New York. 
22, 24, 26, So. Canal St., Chicago. 


THE THOMPSON DAMPER 
AND PRESSURE REGULATOR 


With latest improvements. 
Simple, Sensitive, Powerful. 
Works on slightest variation 
of steam Pressure. Every 
Regulator tested and War- 
ranted, Send for Catalog 


Manufactured only by 


RICHARD THOMPSON & CO. 


126-28 Liberty Street, :: NEW YORK 


GAS ENGINES: 
(MERCHANT ENGINEERS) 
FARMERS BANK BUILDING 

PITTSBURG PA, 


Air” 


Compendium of Compressed Air Information. 


Published monthly. Now in its eighth year. The onl 
periodical devoted exclusively to this subject. It is bot 
theoretical and practical, pro: and up-te-date. 
Subscription, $1, oo a year, $1.50. Send for 
sample copy. ‘* Compressed Air,’ 6 Cortla it St., New York 


ROS. 


SHIP AND ENGINE 


COMPANY BUILDERS 


SEATTLE, WASHINGTON. 


Please mention The Engineering Magazine when you write. 
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POWER-PLANT EQUIPMENT 


McNab & Harlin Mfg. Co. 


Manufacturers of 


HIGH PRESSURE VALVES 


Fig. 255. 


PLUMBER S’ 


STEAM 


WROUGHT 
IRON AND 


AND 
STEEL PIPE 


GAS 


Estimates 


Furnished FITTERS’ 


SUPPLIES. 


GLOBE VALVE 


ANGLE VALVE 
2% in. and larger. 2% in. and larger. 


OFFICE ano WAREROOMS: 
56-60 JOHN ST., NEW YORK, U.S.A. 


FACTORY anno SUPPLY HOUSE: 
PATERSON, N.J., U.S.A. 


Star Brass Manufacturing Co. 


Manwfihaetearers of 


Extra Heavy Renewable Seat Globe and Angle Valves 


Warranted not toleak. - All valves 
tested at 500 lbs. hydrostatic pressure. 


Extra Heavy Blow-off Valves 


Main Office and Works: 


“1os-tl4 East Dedham Street, Boston, Mass. 


:BRANCHES—New York Chicago London, England 


The Mabbs Hydraulic Rawhide Packing 


The Packing for Water Works, Stern Pipes of 
Propellors, )Xeep Mine Pumps, Ice Machines, 
and all machinery using cold water. 


MABBS HYDRAULIC PACKING CO. 
Engine Room, Board of Trade, Chicago, Ill. 


Please mention The Engineering Magazine when you write. 
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POWER-PLANT EQUIPMENT 


W* are specially equipped to furnish this style of Fittings in 
Ells, Tees, Crosses and Couplings. 


2%"-6" I. P. S. for 3,500 Ibs. Hydraulic Working Pressure. The 
welding and finishing is done at our own works. 


PIPE FITTINGS ano VALVES, TOOLS, 
SUPPLIES ano SPECIALTIES For 


Ot and sanitary ENGINEERING 
JOHN SIMMONS CO., 


Foundry, Coil and Bending Shops at Newark, N. J. 


Please mention The Engineering Magazine when you write. 
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powers PLANTS 
EQUIPMENT 


FOR ALPHABETICAL INDEX TO ADVERTISERS 


N vt. BACK CO VER 


Trade Mark Registered. Copyrighted by Joun R. Duntap. All rights reserved. 


FOUNDRY EQUIPMENT 


Established 1874 


The Largest and Most Manufacturers— 

Reliable Foundry Sup- “* Everything you need 

ply Houseinthe World in your Foundry ”’ 


THE 
S. Obermayer 
Company 


CINCINNATI, O. 
CHICAGO, ILL. 
PITTSBURG, PA. 


Manufacturers 


High Grade Foundry Facings and Blackings 


Labor-saving Specialties in Foundry Work 
Modern up-to-date Foundry Equipment 
Refractory Fire Brick and Sands 
Lubricating Graphite 


Send ‘for General Catalogue No. G40. The most 
interesting book ‘ever published on’ medern 


Foundry Improvements. Mention this paper. 


Please mention The Engineering Magazine when you write. 
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FOUNDRY EQUIPMENT 


This is up-to-date 
Foundry Equipment 


~ 


ES 


WHY NOT PUT IN A 


Coburn Trolley Track 


and make your plant the same? The Coburn Trolley Track is 
the modern time and labor saver for the foundry. Handles light 
and medium loads in half the time and at half the labor expend- 
iture required by old methods. Is built to stand hard, rough us- 
age; is strong,'safe and makes the whole shop force more efficient 


Thefinstallation of the Coburn Trolley Tracks is not a matter of great 
expense, and;they last a life time. Write us for catalogue or for estimate 


The Coburn Trolley Track Mfg. Co. 


HOLYOKE 
Massachusetts 


Please mention The Engineering Magazine when you write. 
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FOUNDRY EQUIPMENT 


THE MARUELLOUS 


“Graphite 


Dixon’s Pure Flake Graphite --: glazing, 
as it does, all bearing surfaces with 
a coating of exceeding smoothness and 
great endurance -:-lowers the friction 
load and prevents the possibility of 
abrasion. It allows heavier duty with 
better lubrication than the best oils or 
greases alone can possibly furnish. 


Buy only in Original Packages 


Booklet and samples free to the 
readers of The Engineering Magazine 


JOSEPH DIXON CRUCIBLE COMPANY 
JERSEY CITY, + + + Ne Jey Us S. 


Please mention The Engineering Magazine when you write. 
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97 


A TABOR MOLDING MACHINE THE WHOLE THING IN THIS FOUNDRY 


A 31” Power Ramming Molding Machine 


find no Molders at all, with 20 Laborers-:-- 
three only on machine, a Cupola, a Hoist or 
two and 30,000 pounds Good Castings, 


KEEPS ONE FOUNDRY ENERGETIC 


Let Us Energize Yours. 


The Tabor Manufacturing Company 
18th and Hamilton Streets - - PHILADELPHIA 


49 Deansgate, Manchester, England. Fenwick fréres, Paris, France. 
30-32 §. Canal St., Chicago, Il. Schuchardt & Schii:te, Berlin. 


Please mention The Engineering Magazine when you write. 
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FOUNDRY EQUIPMENT 


THESE TILTING TUMBLERS 


Tumble 
Things 
And 
Do 
It 
“Quick 
And 
Easy.” 


Send for “Booklet” on 
Dies, Stampings and General Manufac- 
ture of Hardware Specialties to Order. 


Tumbler Catalog ~ 
Globe Machine and Stamping Co. 


970-972 Hamilton St., Cleveland, Ohio. 


“An Actual Saving of 75 Per Cent.” 


is claimed by well known firms using 
McCANNA MOULDING MACHINES 


This machine is operated entirely by hand, and 
is especially adapted for 


Light Brass and Iron Castings. 

We build AUTOMATIC COCK GRINDERS in 4, 6, 8, and | 
12 spindle sizes. Catalogue for the asking. 

THE TURNER MACHINE Co. 


2049 NO. SECOND STREET - PHILADELPHIA, PA. 


PHOSPHOR BRONZE SMELTING CO. [IMITED, 

2200 WASHINGTON AVE.PHILADELPHIA.. 
ELEPHANT BRAND PHOSPHOR-BRONZE | 


— DELTA METAL— 
CASTINGS, STAMPINGS ano FORGINGS’ 
ORIGINAL AND Sore Makers IN THE U.S. 


_ PITTSBURGH VALVE, FOUNDRY AND CONSTRUCTION CO. 
ENGINEERS, FOUNDERS AND MACHINISTS, 
pein Piping for Power Plants. PITTSBURGH, PA. 


Please mention The Engineering Magazine when you write. 
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FOUNDRY EQUIPMENT 


Hot 


THE KLOMAN 


Blast Stove 


to to 15 per 


7 is the outcome of 30 years’ practical ex- 
4 perience and is conceded to be the Highest 
Exponent of the Hot Blast Stove. By 
the use of the Kloman Hot Blast Stove, 


blast furnace. 


Our latest design of Gas Washer 
embodies all the good features of a prac- 
A i tical Gas Washer, and will save its cost 
several times each year by furnishing a 
clean gas and keeping your stoves and 

boilers clean. 


cent. of fuel is saved in the 


THE KLOMAN COMPANY, Inc., 


Engineers and Contractors, 


KEYSTONE BUILDING, PITTSBURG, PA. 


Works Management 


SAVING 


Number 


638 Pages, Royal Octavo. 


The Engineering Sparger’s 
Magazine 
Welding Compound 
A Symposium by 29 Experts. SUPERIOR IN THE ARTS TO BORAX. 


ALWAYS MEANS 


209 Illustrations. 
Extra Cloth, $1.00. 
Full Roan, $2.50. 


Guaranteed to weld 
STEEL better than 
any other compound. 


THE ENGINEERING MAGAZINE M 
120 Liberty Street, New York 


. H. DINGEE, 
LYNCHBURG, VA., U. S. A. 


Please mention The Engineering Magazine when you write. 
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100 FOUNDRY EQUIPMENT 


Ghe BUFFALO FOUNDRY CoO., Buffalo, N. yY. 
Large, Strong, Difficult 


CASTINGS 


Up to 100 Tons in Weight 


CUPOLA IRON 
MADE FROM AIR FURNACE IRON 
SEMI-STEEL 


«No Castings or Order Too Large 


NIGHT SCENE 


STEEL CASTINGS 


E. M. SHAW, 10 Weybosset St., PROVIDENCE, R.I. 


CASTINGS 
MALLEABLE 
True to pattern Tough and uniform steel Will harden like tool steel 


BANCROFT & COMPANY 
306 DREXEL BUILDING PHILADELPHIA, PA. 


A. GARRISON FOUNDRY COMPANY 


Sand, Patent Homogeneous Steel and CHILLED ROLLS, Haskin’s Patent 
Double Spiral Pinions and Rolling Mill Castings of every description. 


OFFICE AND WORKS, Ninth and Bingham Streets, S. S., PITTSBURG, PA. 


Manufacturers of 


CRUSHER 
STRUCTURAL AND MEDIUM AND 
OLLS HEAVY MACHINERY CASTINGS OF 


GREY IRON 


FORGED, PUNCHED, 


AND ROLLED FROM Satisfactory Work Prompt Deliveries 


E. R. Allen Foundry Co. 
LaTROBE STEEL Co. CORNING. N. ¥. 


1200 GIRARD BLDG., PHILADELPHIA, PA. 


PAUL S. REEVES & SON, 


PHILADELPHIA, PA. 


BRONZE. 
“PHOSPHOR BRONZE 
AND BABBITT METALS. 


en ond ceed Bronze Castings from 1-4 Ib. to 10,000 Ibs. in Weight. 


Please mention The Engineering Magazine when you write. 
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EVERYTHING 
FOR THE 
FOUNDRY 


F. B. STEVENS, DETROIT, MICH. 


Please mention The Engineering Magazine when you write. 
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ENGINEERING PUBLICATIONS 


BOOKS OF PRACTICAL VALUE 


AMERICAN FOUNDRY PRACTICE By Thomas D. West 


Treating of Loam, Dry-sand and Green-sand Moulding, and Con- 
taining a Practical Treatise upon the Management of Cupolas, and the 
Melting of Iron. Tenth Edition, Revised. 12mo, ix + 408 pages, 
fully illustrated. Cloth, $2.50. 


METALLURGY OF CAST IRON By Thomas D. West 
8vo. Cloth, $4.00. 


THE IRON FOUNDER By Simpson Bolland 
The Contents Comprise Core-making, Loam Moulding, Dry-sand 
Moulding, Green-sand Moulding, with Miscellaneous Items, Recipes, 
Tables, etc., etc. I2mo, vii + 382 pages, 308 figures. Cloth, $2.50. 


“THE IRON FOUNDER” SUPPLEMENT By Simpson Bolland 


A Complete Illustrated Exposition of the Art of Casting in Iron. 
Comprising the Erection and Management of Cupolas, Reverberatory 
Furnaces, Blowers, Dams, Ladles, etc.; Mixing Cast Iron; Founding of 
Chilled Car-wheels; Malleable Iron Castings; Foundry Equipments and 
Appliances; Gear Moulding Machines; Moulding Machines; Burning, 
Chilling, Softening; Annealing; Pouring and Feeding; Foundry Mate- 
rials; Advanced Moulding; Measurement of Castings; Wrought Iron, 
Steel, etc.; also the Founding of Statues; the Art of Taking Casts; 
Pattern Modelling; Useful Formulas and Tables. 12mo, ix + 392 
pages, 208 figures. Cloth, $2.50. 


THE ENCYCLOPEDIA OF FOUNDING By Simpson Bolland 


Together with a Description of the Tools, Mechanical Appliances, 
Materials, and Methods Employed to Produce Castings in all the Use- 
ful Metals and their Alloys, Including Brass, Bronze, Steel, Bell, Iron, 
and Type Founding; with Many Original Mixtures of Recognized 
Value in the Mechanic Arts; also Aluminum, Plating, Gilding, Silver- 
ing, Dipping, Lacquering, Staining, Bronzing, Tinning, Galvanizing, 
Britanniaware, German-silver, Nickel, Soldering, Brazing, Ores, Smelt- 
ing, Refining, Assaying, etc. 12mo, iv + 535 pages. Cloth, $3.00. 


IRON, STEEL, AND OTHER ALLOYS By Henry M. Howe 


This book is of the greatest practical value to Mechanical and Civil 
Engineers, Foundrymen, Machinists, Machine Designers, Instructors 
and Students in Technical Schools, and Metallurgists and Metal- 
lographists engaged in commercial work. 

Profusely illustrated with over one hundred and fifty valuable half 
tones, woodcuts, line drawing diagrams and tables. Price, $5.00. 

. = one interested in metals or alloys can afford to be without this 
ook. 


The Engineering Magazine, 120-122 Liberty St., N. Y. 


Please mention The Engineering Magazine when you write. 
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ELECTRICAL EQUIPMENT 


As a labor saver it is one of the largest 


factors in modern shop economy. 


A 24 INCH LATIIE, MOTOR DRIVEN, WITH BUT TWO 
GEAR COMBINATIONS AND THE M. V, SYSTEM OF 
CONTROL ; 42 WORKING SPEEDS ARE PROVIDED. 


This; System provides: 


Variable speed, under instant control, over.any range. 
Every speed constant regardless of the load. 
Controllers simple and convenient of attachment. 


+ WwW 


in excess of that required by the tool. 


belt driven. 


electric power distribution. 
7. Employment of standard motors. 


for manipulation. 


Crocker:Wheeler Company 


MANUFACTURERS AND ELECTRICAL ENGINEERS 


Branch Offices in all large cities. 


Crocker-Wheeler System 


FOR THE MULTIPLE VOLTAGE OPERATION QF MACHINE SHOPS 


The rated horse power of the motor at normal speed but slightly 
5. Output of machine tools much greater than when they are 


6. Easy of adaptation to existing shops with a two-wire system of 


8. Ability to maintain high cutting speeds due to superior facilities 


AMPERE, N. J. 


Please mention The Engineering Magazine when you write. 
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ELECTRICAL EQUIPMENT 


Direct and 
Alternating Current G e n e Ta t Oo r Ss 
@ 
CENTRAL STATION and RAILWAY POWER HOUSES 


Our apparatus represents the latest improvements in design and construction 


National Electric Company, 


GENERAL SALES OFFICE AND WORKS: 
PITTSBURG: Gellatly & Co. 


NEW YORK: 135 Broadway. Milwaukee. SEATTLE and { Kilbourne & 


CHICAGO : Old Colony Building. SAN FRANCISCO: ( Clark Co, 


BITUMINIZED FIBRE CONDUIT 


FOR UNDERGROUND CONSTRUCTION. 
ELECTROLYSIS PROOF. WATER PROOF. 
A SMOOTH LAMINATED INSULATOR OF UNCHANGING DURABILITY. 


Forming acontinuous sealed duct from manhole to manhole, impervious to moisture and through which leaking 
gas cannot penetrate. 

The slightest abrasion of cables is an impossibility. 

The highest expert electrical engineering talent is recognizing and testifying to the certain advance and 
advantage of our system of subway construction over all previous methods. 

It saves sixty per centum of freight and handling charges and twenty per Centum of construction cost, 

This conduit is made on electrical lines. 

All sizes 3 inch to 10 inches interior diameter. 

Bends of all angles. For illustrated book and informaticn apply to 


AMERICAN CONDUIT COMPANY, | Macy St LOS ANGELES, CAL. 
WESTERN ELECTRIC COMPANY. 822 Manhattan Bldg., - CHICAGO, ILL. 


> >>> >>> 5.5 


“C @C” Dynamos ana Motors 


are WORLD-FAMOUS 
for their Perfection. 
OUR LINE OF DIRECT-CURRENT MACHINERY 


INCLUDES ALL THE LATEST TYPES, 
FOR ALL PURPOSES. 


The C & C Electric Company, 


Cor. WEST and LIBERTY STS., NEW YORK, 
100 K. W. P.”” Generator. Works: Garwood, N. J. Branches: Boston, Chicago, Philadelphia. 


Please mention The Engineering Magazine when you write. 
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USEFUL LIGHT 


The ordinary user does not want an incandescent lamp that 
must have some sort of fancy reflector in order to project the 
light where he can use it. He wants a lamp that can be placed 
anywhere and he wants full rated c. p. in all directions. 


MAXIMUM STERLING SPECIAL | 


P d Feb. 2. 
THE OTHER KIND. 


THE STERLING SPECIAL. 


Angle, - 13 “ “ 
Tip, « « “ Tip, 7 on 
AVERAGE, = 16 AVERAGE, 12 


The Sterling Special 


12 c. p. lamp gives as iauch useful light as the ordinary lamp 
rated at 16c p. If you will buy 16 c. p. lamps, why not have ' 
USEFUL LIGHT in all directions? 


Write for Prices, Circulars and Samples, Free. 


Sterling Electrical Mfg. Co., Warren, 0. 


Please mention The Engineering Magazine when you write. 
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ELECTRICAL EQUIPMENT 


Bullock Electric Mfg. Co. 


TYPE ''N’’ BULLOCK MOTOR DRIVING PIPE THREADER. 


U.S. Circuit Court for the District of New Jersey, in the 
suit of the Bullock Electric Mfg. Co., of Cincinnati, 
Ohio, against the Grocker-Wheeler Co., of Ampere, New 
Jersey, the Bullock Company has been held to be entitled to the 
exclusive rights under the Ward-Leonard Multiple Voltage 
Patent No. 478344 of July 5th, 1892. 
The Bullock Multiple Voltage System provides the only suc- 
cessful means of controlling the speed of motors driving machinery 
requiring variable speeds. 


| N a decision handed down by Judge Kirkpatrick in the 


CINCINNATI, OHIO, U. S. A. 


Please mention The Enginecring Magazine when you write. 
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ELECTRICAL EQUIPMENT 109 
Northern Variable Speed 


18-inch Springfieid: 
Ideal Lathe 
Controlled from apron 


NORTHERN VARIABLE SPEED MOTORS 


Built to suit the requirements of individual cases, with a variation of 5 to 1 if 
required. Single voltage, normal frames and compact, convenient controllers. 


Northern Spherical Motors are economical in operation, 
simple, compact, readily adapted to any required machine. 
Get Bulletin No. 354. When you write state the machine 
you contemplate equipping for individual motor drive, and 
the work it is to do, 


Northern Electrical Mfg. Co., Madison, Wis., U. §. A. 
Engineers Manufacturers 


Jantz & Leist Electric Co. 


Manufacturers of High Grade 


Multipolar MOTORS and DYNAMOS. 


Standard sizes from 1% to 100 K. W., 110, 220 and 500 Volts. 


Motors designed for Direct Connection 
to All Kinds of Machinery 


Special Dynamos for Electrotypers and Platers 


(From 1 to 6 Volts and from 400 to 5.000 Amperes 


808 & 810 ELM ST., CINCINNATI. OHIO, U.S. A. 


The Standard Motors 


This is an illustration of one of our 14 Frames, ranging 
from 1-8 to15 H. P. You will note that it is well @e- 
signed, good looking, and seems to be built for servic=. 
It is. We tell all about the line in The Standard Motor 
Book. 


THE ROBBINS & MYERS CO. 


Main Office and Works, Springfield, Ohio. 
New York Office, - - 170 Broadway. 


Please mention The Engineering Magazine when you write. 
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ELECTRICAL EQUIPMENT 


The General Electric Co. 


OF NEW YORK 


Manufacturer of 


Motors for Machine Tools 


Advantages in Motor Drive System 


1, Increased output, by always running 
at maximum cutting speed. 


2. Variable speed with exact adjustment 
when desired. 


Constant speed independent of load. 


4. Power consumed in exact ratio to 
the amount of work done. 


Economy in floor space. 


or 


6. Complete freedom in layout of all 
tools. 


. Portable tools can be used. 

8. Saving in time and money in the ab- 
sence of belt repairs. 

g. Location of the tool independent of 

the source of power, 


General Office: SCHENECTADY, N. Y. 
New York Office, 44 Broad St. Sales Offices in all large cities 


Please mention The Engineering Magazine when you write. 
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THE 


General Electric Company’s 


Sizes 1 H. P. 


New Single Phase Induction 
Motors 


SEND FOR PARTICULARS 


PRINCIPAL OFFICE: 
SCHENECTADY, N. ¥. 
New York Office: - y4 Broad Street 
SALES OFFICES IN ALL LARGE CITIES 


Please mention The Engineering Magazine when you write. 
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ELECTRICAL EQUIPMENT 


THE 


General Electric Company’s 


Motors for Machine Tools 


General Electric 2 H. P. 230 Volt Slow Speed Motor driving a Prentice 
Radial Drill. 


PRINCIPAL OFFICES: 
SCHENECTADY, N. Y. 
New York Office: - 44 Broad Street 


SALES OFFICES IN ALL LARGE CITIES 


Please mention The Engineering Magazine when you write. 
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ELECTRICAL EQUIPMENT 


THE 


General Electric Company’s 


Electric Hoists aa Winches 


Are always ready for immediate use, regardless of the 
weather, occupy little space, do not drip nor freeze. 


PRINCIPAL OF FICE: 
SCHENECTADY, N. ¥. 


New York Office, - 44 Broad Street 


SALES (OFFICES IN ALL LARGE CITIES 


Please mention The Engincering Magazine when you write. 
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You Are 
Superintendent 


You increase 
your production and 
save time by having 
your own telephone 
exchange. This is 
the equivalent of re- 
ducing the payroll. 
Thousands of steps 
saved every day. 


The Private Telephone Exchange 


1S AN ESSENTIAL IN 
SCIENTIFIC AND PRACTICAL 


Works Management 


We manufacture all kinds of high grade Factory 
Systems—especially the larger and more compre- 
hensive sort. 


WHY NOT WRITE FOR ESTIMATES ? 
Inquiries Given Prompt Attention. 


If You Are 
Manager 


Be always in touch with all de- 
partments. Sit in your office and 
accomplish twice as much in results. 


The NORTH ELECTRIC CO. 
1572167 St. Clair St., 
CLEVELAND, O., U. S. A. 


Please mention The Engineering Magazine when you write. 
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A Specimen 
Card. 


Machine Works and Foundries. 
Works Management. 


Works Management for the 
Maximum of Production J Slater 
Lewis. A discussion of union labor 
and the wage elements in affect- ‘ 
ing thecost of manufacturing, and | 
of technical ¢ducation as an aid in 
works management. Conc uding H 
an important series under this 


general title. 4500 w. The Enxi- 
neering Magazine—May, 1900. No. 
33900 B. 

CONTROLLER. 


For 
MOTOR DRIVEN MACHINERY 


HE ENGINEERING INDEx, pub- 
lished in this Magazine each 
month, is a“table of contents to 
some 200 of the leading engineer- 
ing and technical journals and 
transactions of important societies 
published anywhere in the world 
in English, French and German. 

This Index gives the title of each 
important article, its author, an 
abstract of its contents and pur- 
pose, its length, and date of pub- 
lication, 

To keep a list of any articles 
possibly useful for future refer- 
ence, it is only necessary to cut 
out the corresponding index notes 
and file them in any convenient 
manner, preferably on cards, which 
admit of alphabetical or other clas- 
sification at will 

Write for specimen of the Index, 
printed only on one side of the 
paper for this purpose. 


The Engineering Magazine 


120-122 LIBERTY ST., NEW YORK. 


(COVER REMOVED.) 


THE CUTLER-HAMMER MFG.C 


NEW YORK PITTSBURG 
126 LIBERTY MILWAUKEE 322F RICK BLOC 


CHICAGO wis. BOSTON 
4232, MONADNOCK Bie, US.A- 176 FEDERAL $T- 
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ELECTRICAL EQUIPMENT 


WRITE TO THE 


Ward Leonard Elec. 60. 


BRONXVILLE, N. Y. 


FOR DETAILS OF 
CONTROLLING 
APPARATUS FOR 


Machine Tools 


ENTIRELY FULFILLING 


United States Gov. Spec. 


BUREAU OF C. & R., NAVY 
DEPT., WASHINGTON..... 
DEAL DIRECT—GET THE 
BEST—NOT THE CHEAPEST 


ELECTRIC HEATING APPARATUS, 
SEND FOR 64-PAGE CATALOG 
“UNIT” ENAMELED RHEOSTATS. 


Simpcex Evectric Heatinc Co. 
CAMBRIDGEPORT, MASS. 


SECOND-HAND 


Dynamos and Motors, 


All Sizes. Repair Any Make. 


Cuarantee Electric Co., 
153-159 Clinton St., CHICACO. 


It will pay you 


to investigate the merits of 
Triumph 
Electrical Machinery 


before ordering your new shop 
equipment, You can save money 
and trouble and greatly increase 
youroutput bysupplying your plant 
with our motors and generators. 
Ask for Bulletins 201 and 211.” 


Metal Saw, 
driven by 
Triumph 
Motor 


Triumph Electric Company, 
Cincinnati, Ohio, U. S. A. 


Branches in all large cities. 


The Engineering Index 


gives a brief extract of every technical article 
printed anywhere during the month—its 
author, title, substance, length and place, and 
date of appearance. It is a classified, con- 
centrated essence of the brains of your pro- 


fession. Can You Afford to deprive 
yourself of this great assistance ? 


GORD INDEX 


applied to indexing things the 
engineer wants to refer to. Ask 
for circular. 


THE ENGINEERING MAGAZINE, 


NEW YORK 


Please mention The Engineering Magazine when you write. 


: 

116 
4 

4 
CONN: 
40 


SECTION: 


\\) 
\,gMACHINERY = 


FOR ALPHABETICAL INDEX TO ADVERTISERS 
SEE INSIDE BACK COVER 


Trade Mark Registered. Copyrighted by Joun R. Duntap. All rights reserved. 


| 


MINING MACHINERY 


FINE PRODUCT 


ACTUAL SIZE UNSCREENED 


Only really Fine Crusher. Reduces large, hard rocks to % in. 
Thoroughly reliable. Durable as a Blake. Because no rub- 
bing action, but a Rolling Crush. 


Send for Catalogue of Special Crushing and Grinding™Machinery, 


STURTEVANT MILL CO., 8°STON, Mass. 


Please mention The Engineering Magazine when you write. 
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MINING MACHINERY 


Fifty 
INGERSOLL-SERGEANT 


Air Compressors 


USED BY THE 


Pennsylvania Railroad Co. 


Battery of “Straight Line” Compressors at Philadelphia Terminal. 
ROCK DRILLS, PNEUMATIC TOOLS, COAL CUTTERS 
QUARRYING AND MINING MACHINERY 


INGERSOLL-SERGEANT 


26 Cortlandt Street, New York 


BOSTON CLEVELAND 
PHILADELPHIA CHICAGO 
PITTSBURGH ST. LOUIS 


Please mention The Engineering Magazine when you write. 
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RAND-CORLISS CLASS B B 3 COMPRESSOR. 


Profits 


in a large contracting undertaking often depend upon 


freedom from delay in turning out the work. One of 
the first essentials is a reliable central plant to furnish 
power for drills, pumps, hoist engines, etc. The records of 


Rand Compressors 


for continuous operation, day and night, week days and 
Sundays, summer and winter, have never been 
approached. 


E also manufacture the RAND ROCK DRILLS, the acknowledged supe- 
riorsof all other makes in p pints of speed, reliability, durability and economy. 


Write for Catalogs 


‘Rand Drill Gm. pany 


Broadway York 


Boston ogre 4 Kansas City 
Philadelphia St. Louls Salt Lake City 
Pittsburg Denver San] Francisco 


Please mention The Engineering Magazine when you write. 
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MINING MACHINERY 


Imperial Pneumatic Tools 


represent the highest development 
of air appliance manufacture 


Satisfied ourselves of their unequalled merit, we will convince 
you by sending any one of them on trial and should they 
fail to demonstrate their superiority over those 
of other manufacture, we will accept 
them back, paying all transpor- 
tation charges. 


Circulars and printed matter upon request. 


Rand) 


Broadway 


Boston 
Philadelphia 
Pittsburg. st Louis 


Please mention The Engineering Magazine when you write. 
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A © Single, Duplex and Two Stage, 
ir ee Steam, Belt or Electrically Driven. 
Send for Catalogue 


Compressors Herron & Bury Mfg. Co., Erie, Pa. 


AIR COMPRESSORS 
And for Rock Drills, Coal Cutters, Air 


Hoists and Pneumatic Work Generally. 
Steam Pumps for all Purposes. Correspondence Solicited. 


Hall Steam Pump Co., Pittsburgh, Pa., U. S. A. 


Compound Air Compressors 


for driving coal cutters, drills, 


pneumatic tools, locomotives and 
for all appropriate purposes. Any 
pressure. Any volume. 


The Norwalk Iron Works Co. 


South Norwalk, Conn. 


AIR COMPRESSORS. 


Constructed on the self oiling principle now so deservedly populag 
in steam engines. é 

Operated by belt, or geared direct to electric motor. Send fer 
circular C-1. 


The Blanchard Machine Co., 
16 Harcourt Street, Boston, Mass. 


AIR COMPRESSORS 


AIR POWER. 
Compressed Air Tools and Appliances. in 
Complete Catalogue R sent upon application. 114-118 Liberty St., New York. 


Please mention The Engineering Magazine when you write. 
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GRUBAMERICAN AIR COMPRESSOR WORKS 
Se 26 CORTLANDT STREET. NEW YORK 


The Kinkead Mill 


“The Mill that saves the values” 


F there is any one special 
reason for this Mill’s 
popularity it is its values- 
saving corstruction. In 
this respect it has no 

equal among milling devices. But 

its cheapness of erection and great 
operating economy should also be 
remembered. These are features 
that make low milling costs. 


Henshaw, Bulkley & Co. 


Sole Agents, 
SAN FRANCISCO, CAL. 


DIAMOND DRILLS 


FOR PROSPECTING 


CATALOGUE SENT ON REQUEST 


AMERICAN DIAMOND ROCK DRILL COMPANY 


95 LIBERTY STREET, NEW YORK 


Centrifugal Sand Pumps for Milling Purposes 


AND 
SPECIAL MACHINERY TO ORDER 


THE CARD @ WEBER MACHINE COMPANY, 
DENVER, COLORADO, U. S. A. 


DIAMOND 


SEND FOR CATALOGUE 


Please mention The Engineering Magazine when you write. 
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MINING MACHINERY 


For 
HARD WEAR 
and TEAR. 


CEMENT MANUFACTURERS, 
STONE CRUSHER MEN, 


FIND MANGANESE STEEL GEARS, 


SPROCKETS AND LINK BELTING FAR 


SUPERIOR TO OTHERS 


NO _BREAKAGE--TOUGH, 


LONG WEAR--HARD 
253 BROADWAY, 


MANUFACTURERS Taylor lron & Steel Company, NEW YORK. 


HIGH BRIDGE, 


NEW JERSEY. 


made for power. 


UMPIRE ORE SAMPLER 


(PATENTED SEPT. 10, 1901) 
N appliance for quickly obtaining an accurate and 
representative sample of from 1 to 100 Ibs. of 
material. Easily operated, cleaned and adjusted. Also 


Send for new catalogue of Modern Appliances for Assayers 


F. W. BRAUN COMPANY (Dept. A) 


18-20 Spear Street | Laboratory § 501-505 N. Main St. 
SAN FRANCISCO S Supplies LOS ANGELES, CAL. 


Phillips Mine and 
Mill Supply Co. 


MANUPACTURERS OF 


MINE, MILL AND COKE 
WORKS EQUIPMENT. . . 


PITTSBURGH, PA., U.S.A. 


THE ROESSLER& HASSLACHER 


CHEMICAL CO. 


400 WILLIAM ST., 
NEW YORK. 


CYANIDE 


Peroxide of Sodium 
Hyposulphite of Soda 
Chloride of Lime 
Sulphide of Iron 
AND OTHER CHEMI- 
CALS FOR MINING 
PURPOSES. 


Please mention The Engineering Magazine when you write. 
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MINING MACHINERY 


Mining and Milling Machinery, 
Steam and Water Power Plants, 
Saw Mill and Wood Working Machinery, 
Machine Tools and Supplies. 


Boilers and Engines 
Steam and Electric Hoistin Engines, 
Air Compressors and Rock Drills, 
Dodge Crushers and Pulverizers 
Huntington Quartz Mills, 
ater Wheels, 
Steam Pumps. 


HARRON, RICKARD & McCONE, MACHINERY “CT 


21-23 Fremont Street, San Francisco, Cal., U.S. A. Huntington New Improved Quartz Mill 


DAVIDSEN KOMINUTER 


SIXTY MILLION 


SMIDTH MILLS 


NEW STANDARD CONCENTRATORS 


Over Five Hundred in Successful Operation. 


They have few wearing parts. 
They require a small amount of water and horse 
power. 
They make a clean separation, and perfect strati<« 
cation. 
They SAVE all the values. 


P. B. McCABE & CO., 602 N. Main St., Los Angeles, Cal, 


Gasoline Mining Hoists , 
ANGELES, | Irrigation & Mining Pumpi 
CAL. Compressed Air Pumping 


Ghe- Machinery | Pumping Machinery 
& | 


Please mention The Engineering Magazine when you write. 
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126 ENGINEERING MISCELLANY 


Use the Coupons 


THEY SAVE YOU TWENTY-FIVE PER CENT. 


MOST important feature of the ENGINEERING INDEX is our Clipping Bureau, 
through which we can supply the full text of every article indexed, to- 
gether with the ‘original drawings and illustrations. One user says: 


“The ‘Index’ seems to increase in value all the time, and to me it saves a good deal more in 
time than what the articles cost. In other words your Magazine is as good to me as all the others 
put together, simply on account of this ‘Index.’ Besides, supposing one were able to take all the 
publications in engineering it would still be necessary to employ some one to scan them, as few 
engineers have time to do that.” 


Write for Full Particulars 


s will be received by us in payment for any 20-cent ar- 
S Ou on ticle catalogued in The Engineering Index of THE 
ENGINEERING MaGAZINE. For articles of a higher 


price, one of these coupons will be required for each 20 cents; thus a 40-cent article will re- 
quire two coupons, a 60-cent article three coupons, and so on. 


THE ENGINEERING MAGAZINE, 
120-522 Liberty Street, New York. 


Dear Sir: 


‘ will be received by us in payment for any 20-cent ar- 
S Ou ticle catalogued in The Engineering Index of THe 
ENGINEERING MaGazine. For articles of a higher 


rice, ongof these coupons will be required for each 20 cents; thus a 4o-cent article will re- 
ns, a 60-cent article three coupons, and so on. 


Please mention The Engineering Magazine when you write. 
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Mining and Industrial 
Cars, either steel or wood, 
to fit every condition of 


service. 
Light rails, portable 


track switches, and turn- 
tables carried in stock. 


Write for estimates. 


Engineering Works 
Wonham:-M agor 
Works, Passaic, N. J. 


Sales Office, 29 Broadway, N.Y. 


Cable Address ‘‘Wongor.” 


PORTABLE TRACK 
TWO WAT SWITCH 
GROUND LEVEP 


Please mention The Engineering Magazine when you write. 
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WIRE ROPE 
TRAMWAY 


More Bleichert Tramways in 
use than all others. 


THE TRENTON IRON CO. 
TRENTON, N. J. 


and Contractors and sole licensees in 
orth America for the Bleichert System. Also, 


Wire Rope Equipments for Cable Hoist-Con- 
veyors, Surface and Unde-ground Haulage, Etc. 


ILLUSTRATED BOOK UPON APPLICATION 
New York Ovrice~Conpes. Hewitt & Co. 
17 lip. 

CuicaGco Orrice—1114 Monadnock Building 


Denver Orrice—R. D. Seymour, Manager 
Tremont Street 


BRODERICK «> BASCOM ROPE COMPANY 


MANUFACTURERS 


WIRE ROPE 


OF EVERY... 
56 HORSES USED DESCRIPTION 
IN HAULING THIS 


CABLE. 


35,000 FEET OF 11-4 IN. DIAMETER CABLE. WEIGHT, 110,000 POUNDS. 


MAIN OFFICE: ST. LOUIS, MO. 
Branch Office, Frank Baldwin, - - 33 South St., New York. 


Please mention The Enginecring Magazine when you write. 
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CONVEYING MACHINERY 


The Morse Chain Joint 


Note carefully the shape of this chain joint. It is something new. 

A chain made with these joints is the best in the world—no 
exceptions. 

Heat, dust and moisture that ruin belts Lave no effect upon this chain, 


IT OPERATES WITHOUT HEATING, 
NOISE, FRICTION OR VIBRATION, 


It does more than any chain has ever done before—and without 
Joint Lubrication. 

It is a power saver—money saver—time saver. 

This method of power transmission is compact, durable and effi- 
cient. We would be pleased to send catalogue and qucte prices upon 
receipt of specifications. 


THE MORSE CHAIN COMPANY, 


TRUMANSBURG, .. oe NEw NW. 


Please mention The Engineering Magazine when you write. 


130 
4 
| 
| 
= 
| 
— 


CONVEYING MACHINERY 


“CF 


A 
POSITIVE 
DRIVE 


every working minute—an entire absence 
ot slip, grind or jar—means, in the year, 


A POSITIVE SAVING OF POWER 


and 


A POSITIVE REDUCTION OF COST 


RENOLD Grain’ 
can be depended on, in all places at all times, to give this 


positively reliable service, and to retain full efficiency until 
it is worn out, 


We have an interesting booklet on Silent Chain—goes into the 

subject clearly, concisely—all its illustrations show drives that 

are proving their merits in daily service. Ask for Booklet “H.”’ 
LINHK-BELT ENGINEERING CO., 


iNiicetown, Phila. 
New YorK: PitTSBURG : 


g Dey Stre et CHICAGO : Park Building. 
LINH-BELT 
MACHINERY Co. 


Please mention The Engineering Magazine when you write. 
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G. L. STUEBNER, Iron Works 


Manufacture 
Hoisting Buckets for all purposes, Narrow 
Gauge Cars and Railways. Wheelbarrows, 
Hoisting Blocks, Asphalt and Lead Melting 


Furnaces, Roofers’ Kettles, Gravel Heaters, etc. 
WRITE FOR CATALOGUE No. 455. 


EAST AVENUE, LONG ISLAND CITY, NEW YORK 


The Busy Engineer. § Twenty-five per cent. 


caa keep in touch with his profession onl : 
by the aid of The Engineering Index. is 
It supplies the latest data on e Engineering index it Our 


any engineering subject. coupons are used. 


Write for information about it. 
The Engineering Magazine, 


120-122 LIBERTY ST., NEW YORK. 


Please mention The Engineering Mayazsine when you write. 
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Standard V shaped Dump Cars for carrying sand, clay, stones, cinders, ashes, coal, shavings, etc. 


Railroad Equipment. 


For INDUSTRIAL PLANTS, ENGINEERING WORKS, CONTRACTORS’ USE, MINES, 
MILLS, FOUNDRIES, Etc. 


Planned, Built and Equipped Complete. 
Rails, Switches, Crossings, Turntables, Wheels and Axles, Axle Boxes, Roller Bearings, etc. 


—§ CARS of Every Description to Fill any Requirements. 


A LARGE STOCK ALWAYS ON? HAND. 


ARTHUR HOPPEL, 


Manufacturer of Industrial, Narrow and Standard Gauge Railway Materials. 
eal? — Established over 20 years. 
Dept. V, G6-G8 BROA'D STREET, NEW YORK. 


Catalogue No, 36 sent on request. == 


Established 1857 
WE ARE THE SOLE MANUFACTURERS 


TOUGH SAFE 


STRONG DURABLE 


(Trade Mark Registered) 

All genuine HERCULES has one colored strand to protect 

consumers against inferior grades. 


HERCULES Wire 
is the TOUGHEST and STRONGEST Rope made 


A. Leschen & Sons Rope Co. 


920-922 North First Street 
ST. LOUIS, MO. 


Branches: New York, Chicago, Denver, San Francisco 


Rope 


Please mention The Engineering Magazine when you write. 
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CONVEYING MACHINERY 


FAV ELECTRIC OR 
GARRY PNEUMATIC CRANE. 
‘GAR REVOLVING 
1,000 to 10,000 tas. CAPACITY 


atso BUILT TO ANY SPECIFICATIONS 
WRITE FOR CATALOG ano FULL INFORMATION 


Equipped with Grab Buckets for 
Digging Ore at Blast Furnaces 


The Brown Hoisting Machinery Co. 
Clair St., CLEVELAND, OHIO 


NE ORK PITTSBURG 
218 caer Bldg Frick Building 


Traveling 


| CRANES The Case Manufacturing Co., 


COLUMBUS, OHIO. 


JIB 


Power 
Transmission 
Appliances 


Write for Specifications. 


Locomotive CRANES. 


Ecectric OVERHEAD TRAVELING CRANES. 


Coat Ore HANDLING MACHINERY 


Browning Engineering Co. 
Cleveland, Ohio 


Steam, Horse and 
Hand Power 


DERRICK IRON AND 
CONTRACTORS’ 
SUPPLIES 


A very complete and 
useful catalogue sent free. 
Mention this Magazine. 


Contractors’ Plant Mfg. Co. (Limited) 
129 Erie Street, Buffalo, N. Y. 


WILLOUGHBY ST, JOHNPATENT IMPROVED 
SHAHING GRATE. 


Noted for 
Economy, 
Capacity, 
Durability, 
Simplicity, 

Entire = 

Absence from = 

Cleaning 
Pires. 
Write for Particulars. 


THE BOURSE, - Phila, Pa. 


Please mention The Enginecring Magazine when you write. 
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MACHINE AND STRUCTURAL IRON WORK. 
: Brownhoist Balanced Cantilever Cranes 
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CONVEYING MACHINERY 


JEFERE CONVEYING 
_ MACHINERY 


Standard Elevator Bucket. 


POWER TRANSIIISSION MACHINERY. 

COAL HANDLING MACHINERY. 

COAL WASHING MACHINERY. 
DREDGING MACHINERY. 
SCREENING PIACHINERY. 


Complete Coal Mine Equipments. 
COAL MINING MACHINES, ELECTRIC MINE LOCOMO 
TIVES, DRILLS, GENERATORS, PUMPS, Etc. 
Send for Catalogues. Address 
THE JEFFREY MANUFACTURING CO., 


COLUMBUS, OHIO, U.S. A. 
NEW YORK. DENVER. 


Ridgeway Belt Conveyors 
McCaslin Overlapping 
Gravity Bucket 
Conveyors. 


Harrison Conveyors, 
Automatic Buckets, 
Coal Elevators. 


Cable Railways, 
Cars, 

Switches, 
Track. 


Send for Catalogue 


11 Broadway, 
New York City. 


ROBINS 
CONVEYING 
BELT CoO. 


14-22 PARK ROW 
NEW YORK CITY 


Please mention The Engineering Magazine when you write. 
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CONVEYING MACHINERY 


To Our Patrons: 


Our factory having become very crowded 
through the rapid growth of our business, we 
have arranged to turn over our Elevating and 
Conveying line to the Interstate Engineering 
Company,* Williamson Building, Cleveland, 
Ohio. They own a large and well equipped 
plant at Bedford, near Cleveland, and we 
can!thoroughly recommend them to our cus- 
tomers, or others, who may have need of 
Elevating, Conveying or kindred machinery. 


THE AULTMAN COMPANY 
Canton, Ohio 


Direct Acting Winding Eagines 


Of the Latest and Most Improved Designs 


BUILT BY 


Webster, Camp & Lane Division 


The Wellman-Seaver-Morgan Company, "New England Building, 


Please mention The Engineering Magazine when you write. 
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HIGH GRADE 
LOCOMOTIVE CRANES, 


DERRICKS. 


AMERICAN HOIST 
DERRICK CO. 


St. Paul Chicago 
New Orleans New York 


LAMBERT HOISTING ENGINES, 
ELECTRIC HOISTS, CABLEWAYS 


For Mining, Quarrying, Coal Handling, Pile Driving, Builders’ Use, 
Logging and General Contracting. 


SEND FOR NEW CATALOGUE 


Lambert Hoisting Engine Company, 
Main Office and Works, 
121-125 Poinier St., Newark, N. J. 


Boston, 117 Main St., Cambridgeport. 
Philadelphia, 1710-1712 Market St. 
Chicago, 232 Fifth Ave. St. Louis, 717 North Second St. 
Allegheny, Pa., Lacock and Sandusky Sts. 
New York City, . Liberty St. 
Toledo O., 242 Water St. San Francisco, Stewart and Folsom 


INDUSTRIAL-WORKS, 


BAY CITY, MICH. 


MANUFACTURERS OF 


Locomotive 
Cranes. 


Built in capacities of 3 to 30 tons, with or without 
lam-Shell Buckets. 


Designers and Builders of 


Marine and Steamboat Machinery 
Logging and Hoisting Engines 
Power Transmission Specialties 


Please mention The Engineering Magazine when you write. 
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CONVEYING MACHINERY 


Hunt “Industrial” Railway 


(Trade-Mark) 


“Industrial” Railway and Charging Car in 
the Boiler Room. The Car is arranged 
with one door to let down, for shoveling 
the coal directly into the furnace. Ca- 
pacity one ton. In stock for imme- 
diate delivery. Special cars of 
greater capacity built to order. 


“Industrial” gs 4 and Ladle Cars in the 
€ 


Foundry. The ladle cars pour the metal 
into hand ladles 14 inches high. Three 
sizes, 1,500 to 3,000 lbs. capacity in 
stock. Flat top cars handle the pig 
iron and castings. One-half to 
ten tons capacity in stock for 
prompt shipment. 


“Industrial” Railway and Flat Top Cars in 
the Warehouse. These cars handle all va- 
rieties of material in warehouse or fac- 
tory. Five sizes, from one-half to five 
tons capacity, kept in stock for 
prompt shipment. 


“Industrial” Railway and Cars in the Ma- 
chine Shop. Four wheel flat top shop cars 
handle loads up to five tons capacity. 
Five sizes in stock. Eight wheel flat 
top shop cars for heavy and bulky 
loads, from three to ten tons ca- 
pacity, are kept in stock. 


Everything in connection with this system kept in stock for immediate delivery. 


C. W. HUNT COMPANY, 


Works and Office: 


West New Bricuton, New York. 
City Office: 45 Broadway, New York. 


Please mention The Engineering Magazine when you write. 
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ENGINEERING PUBLICATIONS 


HALF MOROCCO (BROWN) FuLt LAw SHEEP 
HALF RUSSIA (RED) —— 
HALF AM. SEAL (BLACK) (MOROCCO LETTERING PIECES) (BLACK) 


Bound Volumes 


Subscribers of THE ENGINEERING MAGAZINE are offered a choice of five styles of 
binding for their current and back numbers. These are not “edition” bindings, but 
are strictly hand work throughout—carefully hand-sewed on cords strongly laced 
into tar boards, and covered with selected materials, neatly lettered and hand tooled. 

Unbound back numbers, in good condition, will be exchanged, if returned to us 
delivery charges prepaid, for corresponding bound volumes at the following rates: 


HALF MOROCCO, Marbled Edges and Lining, . . $1.50 
HALF RUSSIA, Red Edges; Marbled Lining, : : 1.25 
HALF AM. SEAL, Sprinkled Edges; Grey Lining,  - . 1.25 
FULL LAW SHEEP, Marbled Edges and Lining, : . 1.25 
EXTRA CLOTH, Plain Edges; Grey Lining, : . 1.00 


If to be returned by mail or express, 40 cents per volume should be added. 
If we supply the Magazines, the charge is $1.50 per volume more than these 


prices. 
There are six numbers in a volume—October to March—April to September 


(two volumes a year). 


Its timely original articles by the highest authorities, and the Review and Index 
to all current engineering literature, make THz ENGINEERING MAGAZINE a cyclopedia 
of present engineering practice. In bound volumes it constitutes a complete reference 
library embracing all branches of engineering as currently practiced in all countries. 


The Engineering Magazine 


120-122 Liberty Street, New York 


Please mention The Engineering Magazine when you write. 
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ENGINEERING PUBLICATIONS 


The Engineering Index 


HERE are some two hundred engineering journals published 
| in the world, and the total of their subscription prices is nearly 
1 a thousand dollars a year. Obviously no engineer or works 
manager would think of subscribing to all of these journals, 
much less endeavor to read them. Yet any one of them may contain 
in any issue something of great interest and importance to him. 
Fortunately the collection of information on any desired subject is a 
tedious task one can turn over to others, while devoting his own time to 
the use of the information. The object of The Engineering Index, 
published monthly as a regular department of THe ENGINEERING 
MAGAZINE, is to perform the task of reading regularly nearly two hun- 
dred different journals; classify and catalogue every article of perma- 
nent value published in any one of them; give the title of it, the name 
of its author, the length in words, the name and date of the journal in 
which it was published; and give such a short and concise but ade- 
quate description of the article as will enable one seeking information 
on the subject to determine whether or not it would be worth his while 
to obtain or consult the article itself; and finally, supply the original 
text of every article indexed, together with all the drawings and illus- 


trations. 


Write for Full Details and Free Sample Coupon. 


The Engineering Magazine 


120-122 LIBERTY STREET, ~. NEW YORK. 


Please mention The Engineering Magazine when you write. 
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142 RAILWAY EQUIPMENT 


Over 20,000 Miles in Use 


Best Economical Results 


nearly 
enough in 
track to 
Encircle 
the Earth. 


We have the Rolling Mill and all Equipment 
to make prompt deliveries of Rail Joints to fit 


Over 125 Different Sections of Rails 


- 
Can quote you low —— 
prices for work of the 


highest grade. 


Send us your require- 
ments, large and small 
orders will have 
prompt attention. 


Continuous Rail Joint Co. of America 


Exclusive Makers of Rail Joints, Step 
Joints and Insulated Joints of the 
Continuous Patent Type 2 


General Offices - - - -+- Newark, N. J. 


Continuous Rail Joint Company of Great Britain 
(Limited), 20 Hing William Street, - London, E. C. 


Continuous Rail Joint Company of Canada 
(Limited), Montreal, = - Canada 
21G Board of Trade 


Please mention The Engineering Magazine when you write. 
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RAILWAY EQUIPMENT 


Westin ghouse Motors 


Alternating or Direct Current 
For [Machine Tools 


Electric Drive for Machine Tools 
secures a marked economy in 
cost of power, a greater efficency 
in the tools themselves, and a 
greatly increased efficiency of the 
individual employee, due to the 
enhanced habitability and cheer- 
fulness,of the shop . . .. .- 


Current, Circulars 
1050, » 1066. 


Direct Current, Circulars 1042, 1068. 


Westinghouse Electric 
& llfg. Co., Pittsburg, Pa. 


Sales Offices in all Large Cities. 


gn 4 For Canada: 


Westinghouse Type C Induction Motor Canadian Westinghouse Co., Limited, 
Driving an 18 inch Planer, Hamilton, Ont. 


Westinghouse 
Friction Draft Gear 


As applied to Freight Cars and Locomotive Tenders having Wooden Sills, 


Railway Managers are aware of the difficulty in starting 
long trains drawn by heavy locomotives without injury to draft 
gear. Westinghouse Draft Gear provides a resistance greater 
than the tractive effort of three of the heaviest locomotives.” 3 


The Westinghouse Air Brake Co. 


Pittsburg, Pa. 


Builders of The Air Brake 


Please mention The Engineering Magazine when you write. 
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BALDWIN WORKS 


Broad and Narrow Gauge . . . 
Single Expansion and Compound 


Locomotives 


Mine, Furnace and Industrial 
Locomotives. Electric Loco- 
motives with Westinghouse | 
Motors and Electric Trucks 


BURNHAM, WILLIAMS & COMPANY, Philadelphia, Pa., U. S. A. 


Code Word— Baldwin’? Philadelphia, 


Shay Geared 
Locomotives 


Sucar Estates. 
Lagh: Mining Cars, Logging Cars 


Designed for Service on RAILWAYS | 
where heavy grades and sharp curves | 
are found, also for Loccinc, Mininc and 


The Lima Locomotive & JMach. Co., | 


The —- Union and Flange 


Approved and adopted by engineers every- 
where We are anxious to have you give 
them a trial, because we know they will 
do the work in such a satisfactory way 
that you can't help but be pleased. 


Ask Your Jobber or Ask us for Price List 


Jefferson Manufacturing Co., 
Seethis “al der Lexington - - Massachusetts 


Seat. 


ATLAS RAILWAY SUPPLY CO., CHICAGO, U.S.A: 


To Have a Perfect Track 
USE ATLAS RAIL JOINTS 
BRACES 
“ « TIE PLATES 


Straight, Compromise and 
Insulated. Suspended or 
Supported Joints. 


ONE OF THE ATLAS RAIL JOINTS. § NEW YORK OFFICE, 150 NASSAU ST, 


ASK FORCATALOGUEQ. ... . 


Please mention The Engineering Magazine when you write. 
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American Locomotive Co. 


Builders of Single Expansion and Compound Loco- 
motives for all classes of service, from original de- 
signs or from Specifications furnished by Purchaser. 


tady Locomotive Wate, 

: ooks Locomotive Works, nkiek, N. Y. 

Own t ng an d Pittsburg Locomotive Works, A silegheny 

2 ichmond Locomotive Works, Richmond, Va. 

Operating the Cooke Locomotive Works, Paterson, N. J. 

————————————————_SEs Rhode Island Locomotive Works, Providence, R. I, 
Dickson Locomotive Works, Scranton, Pa. 
Manchester Locomotive Works, Manchester, N. H. 


General Offices, 25 Broad Street, New York City 


H. K. PORTER CO. us. 


LIGHT LOCOMOTIVES of all gauges of track, from three to forty-five 
tons weight, including special designs for mines, mills, furnaces, plantations, 
logging, contractors’ use, passenger and freight service, suburban service, 
street railways and industrial establishments. COMPRESSED AIR LOCO: 
VOTIVES for underground or surface work at coal, iron, copper, silver, 
: —_ uold, and other mines, and for surface work where smoke or sparks must be 

-— wholly eliminated. Locomotives, wide and narrow gauge, on hand. 
Steam L comotive. clessC S-K, No. 72. ¢ scaloyie free to prospective buyers—to others on receipt of soc. in stamps. 44 


PATERSON, 


Rogers Locomotive Works, FAT 


Builders of 


_ | LOCOMOTIVE 
: ENGINES and 
TENDERS .. .. 


Of Every Description. 


OHN Havron, President. 
EUBEN WE Ls, Gen. Mgr. 
ouN E. Borne, Vice-P rese. 
EORGE E. Hannan, 
Assistant to Prest, 
Frank P. Horan, Treas. 


33 Wall Street. 


For Locomotives. All kinds of Stationary Boilers 
HE HAMM E L Low Pressure Steam Heating Plants, ol le Wood 
I BURN ER Bake Ovens, and all Domestic Purposes. 


c..A. Hammel, Mfg. and Patentee, 120 W. Fifth St., Los Angeles 


Please mention The Engineering Magazine when you write. 


NEW YORK OFFICE, - - 
21. 


WRITE OLDERD nPBOOMILT. 


P-E-INGALLS, Pres= CINCINNATA~ WARREN 


Please mention The Engineering Magazine when you write. 
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20% Century Lrmitec 
An urgent situation requiring your immediate presence in New 
York or Chicago can best be met by use of the “20th Century 
Limited.” A little superior to any train in America, and particularly 
ahead in point of speed. Pre-eminently a train for busy people, but ¥ 


may be used with equal advantage by any one wishing perfection of 
fast service with comfort. Runs daily, in each direction, between 


Chicago and New York 
in 20 hours 


Over the Lake Shore & Michigan Southern and New York Central Roads 
Provides every convenience found in leading hotels. 


A BEAUTIFUL PICTURE.—For 50 cents (money or postage) undersigned 
will send a fine colored pone of this great train, set in a charming landscape, pro- 
nounced by persons who have examined it as the finest train view ever issued; 
suitable for ay 

For “ Book of ins ’’ or travel information address 


A. J. SMITH, G. P. & T. A., 
Cleveland, Ohio. 


20 Hour Trains 


For Busy People 


Please mention The Engineering Magazine when you write. 
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TRANSPORTATION 


INDUSTRIES 
OFFERED 
LOCATIONS 


Satisfactory Inducements, 
Favorable Freight Rates, 
Good Labor Conditions, 
Healthful Communities, 


ON THE LINES OF 


THE ILLINOIS CENTRAL R.R. 


AND THE 


YAZOO & Mississippi VALLEY R.R. 


For full inf tion and d 


J. C. CLAIR 
Industrial Commissioner 
Park Row, Chi ago, 


The Traveler 
Who contemplates a trip to Colo- 


rado, Utah, California or the North 
west should know that 


The Denver & Rio Grande R. R. 


widely known as ‘* The Scenic Line 
of the World,” has more scenic at- 
tractions than any other route across 
the continent, traversing as it does 
the Rocky Mountain Region through 
Royal Gorge, Canon of the Grand 
River, Glenwood Springs, Marshall 
Pass, Black Canon, Castle Gate, and 
the world-famed Salt Lake City. Its 
three through daily trains are equip- 
ped with the latest improved cars of 
allclasses. Its dining car service is 
unsurpassed. For illustrated pam- 
phiets address 


Locations 
jor Industries 


Erie Railroad 
New York to Chicago 


The Erie Railroad Company’s In- 
dustrial Departmert has all the 
territory traversed by the railroad 
districted in relation to resources, 
adaptability, markets and advant- 
ages for manufacturing, and can 
advise with manufacturers in relation 
to the most suitable locations. 

For full information, address 


LUIS JACHSON 
Industrial Commissioner 
Erie Railroad Company 


21 Cortlandt Street, New York 


Locations for Industries 


COAL Water COPPER 
TINBER Powers IRON ORE 


The name of the Chicago, Milwaukee & St. 
Paul Railway has long been identified with prac- 
tical measures for the general upbuilding of its 
territory and the promotion of its commerce. 
The Chicago, Milwaukee & St. Paul Railway 
Company's miles of railway traverses eight 
States, namely: 


North Dakota | Minnesota [Northern Michi 


South Dakota i lowa ] Wisconsin 


| Missouri Illinois 


EXPRESS PASSENGER TRAINS, 
PAST FREIGHT TRAINS THROUGHOUT 
which comprise a territory full of natural re- 

suurces and advantages. 

The Chicago, Milwaukee & St. Paul Railway 
Company gives unremitting attention to the de- 
velopment of local traffic along its lMnes, and, 
with this in view, seeks to increase the number 
of manufacturing seat on its system. It has 
all its territory districted in relation to re- 
sonreces, adaptability and advantages for manu- 
facturing. Specific information furnished manu- 
—_ in regard to suitable locations, Ad- 
dress, 


W. B. DAVENPORT, 
Industrial Commissioner, 
C., M. & St. P. Railway, ‘ 
660 Old Colony Building, CHICAGO, ILL. 


Please mention The Engineering Magazine when you write. 
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“A delight from beginning to end." 


A WINTER 
ON THE 
PACIFIC COAST 


For an eastern person there is noth- 
ing quite so enjoyable as a winter 
on the Pacific Coast, that country 
being delightful during the winter 
months from Southern California 
to Seattle. It is reached best from 
the east by the 


NEW YORK CENTRAL LINES 


which form a part of all the great 
transcontinental routes. Anv New 
York Central ticket Agent will tell 
you about it. 


A copy of No. § of the “ Four-Track Series,” 
“America’s Winter Resorts,"’ will be sent free to 
any address on receipt of a two cent stamp, by 
George H. Daniels, General Passenger Agent, 
New York Central & Hudson River Railroad, 
Grand Central Station, New York. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut Street, Philadelphia, Pa., U.S. A. 

(a Our New and Revised Catalogue of Practical and 
Scientific Books, 93 pages, 8 vo. ; a Catalogue of Books on 
Metallurgy, Mining, Prospecting, Mineralogy, Geology, 
Assaying, Analysis, etc. ;a Catalogue of Books on Steam 
and the Steam Engine, ‘Machine , etc.; a Catalogue of 
Books on Sanitary Science, Gas Fitting, Plumbing, etc., 
and our other Catalogues and Circulars, the whole cover- 
ing every branch of Science applied to the Arts, sent free 
and free of postage to any one in any part of the world 
who will furnish his address. 


TRADE-MARK. 


“Sequel to the Fencing 
Girl.” 


Copyright, 1903, by 
Chicago & Alton 
Railway. 


ART CALENDAR 


Four graceful poses from life; figures ten inches 
high, reproduced in colors by a process far su- 
perior to last year’s calendar. Highest example 
of lithographic art. 


“THE ONLY WAY” 


to own one of these beautiful calendars is to 
send twenty-five cents with name of publication 
in which you read this advertisement, to GEo. 
J. CHARLTON, Gen’! Passenger Agent, Chicago 
& Alton Railway, Cu1caco, ILL. 

The best railway line between CHICAGO, ST. 
Louis, KANsAs City and Peoria. Take the 
“Alton” to the St. Louis World's Fair, 1904. ¢ 


For Industrial Locations 


In Illinois, Wisconsin, Iowa, Minnesota, Upper 
Michigan, North and South Dakota, write to W. B. 
Davenport, Industrial Commissioner, 660 Old 
Colony Building, Chicago. 


Chicago, Milwaukee & St. Paul Railway 


Iron, Steel and Other Alloys 


A Treatise 


By HENRY M. HOWE 


Professor of Metallurgy in Columbia University. 


HIS book is of the greatest practical value to Mechanical and Civil Engineers, 


Foundrymen, Machinists, Machine Designers, Instructors and Students in 
Technical Schools, and Metallurgists and Metallographists engaged in 


commercial work. 


Profusely illustrated with over one hundred and fifty valuable half tones, wood- 


cuts, line drawing diagrams and tables. 
No one intercsted in metals or alloys can afford to be without this book. 


PRICE, - - 


Address: - Tue ENGINEERING MaGazine, 120 Liberty St., N. Y. 


Please mention The Engineering Magazine when you write. 


- - $5.00 
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It Is a Fact 


That ease and comfort are desired by all travelers. The 
SOUTHERN PACIFIC assures this by their part water route 
to the Pacific Coast. Elegant new passenger steamers every 
Wednesday, New York to New Orleans; delightful sea trip 
of four and a half days; thence via SUNSET LIMITED to 
all points in 


Louisiana, Texas, New Mexico, Arizona and California. 


For full information, free illustrated pamphlets, maps, time- 
ables, railroad and steamer berths, address any agent of the 


SOUTHERN PACIFIC 


New York: 349 Broadway PHILADELPHIA: 109 South Third St. 
1 Broadway Syracuse: 129 South Franklin St. 
Boston: 170 Washington St. Ba.tiMorE: 109 East Baltimore St. 
L. H. Nurtine, General Eastern Passenger Agent, New York City. 
E. O. McCormick, P. T. M., T. J. Anperson, G. P. A., 
San Francisco, Cal. ouston, Texas. 


Do you use the Index ? 


T gives, first, a forceful review of the best and most 

Ay useful articles which have appeared during the month 

in the entire technical press of Great Britain, the 

United States, and the Continent; second, a brief abstract 

of every technical article printed anywere during the month 

—its author, title, substance, length, and place, and date of 

appearance—all classified so that the concentrated essence of 

the literature of your specialty, whatever it may be, is pre- 
sented to you at a glance. 


The leading articles make Tur ENGINEERING MAGAZINE 
invaluable; the Review and Index of the Engineering Press 
makes it indispensable. 


Please mention The Engineering Magazine when you write. 
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SECTION 
power! PLAN] 


Trade Mark Registered. Copyrighted by Joun R. Dun ap. 


_ FOR ALPHABETICAL INDEX TO ADVERTISERS 
SEE INSIDE BACK COVER 


All rights reserved. 


\ 
\ 


HYDRAULIC 


HYDRAULIC MACHINERY 


CAMERON STEAM PUMPS 


SIMPLE 
COMPACT 
DURABLE 
RELIABLE 
EFFICIENT 


NO OUTSPDE VALVE GEAR 


Easily Started. Easily Stopped. 

No Dead Centre. Built for Hard 

Usage. Suitable for Every Use. 


Our New 112 Pace CaTALOGUE CAN BE HAD FOR THE ASKING. 


A. S. CAMERON STEAM PUMP WORKS 


Foot East Twenty-third Street, NEW YORK 


EPPING-CARPENTER COMPANY, 


PITTSBURG, PA. 


ESUMPING JYJACHINERY 


Also Surface Condensers with 
Air and Circulating Pumps, 
both Single and Duplex . . 


NEW YORK OFFICE: 95-97 Liberty Street. 
CLEVELAND OFFICE: New England Building. 


Please mention The Engincering Magazine when you write. 
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The Pelton Water Wheel Co. 
111 Main St., SAN FRANCISCO 
148 Liberty St., NEW YORK 


at 


mills and other 
plant has been running day and night for four years 


Pikes Power Co. 


HE illustration herein shown is that of Pikes 
?eak Power Co.’s hydro-electric transmission 
plant, located near Victor, Colo. It consists of 


three 1,000 horse power Pelton Wheels operating un- 
der 1,180 foot head and direct-connected to electric 
generator. 


This electric power is supplied to the many mines, 
industries in that vicinity. This 


ractically no expense for repairs. 
end for catalog illustrating many other plants of 


similar character. 


OUR 


WATER WHEEL GOVERNORS 
ARE THE WORLD’S STANDARD 


They contrcl 400,000 horse power 


Twelve types carried in stock 
The best speed regulation guaranteed 


Write for Catalogue and List of several Hundred Plants 
WHERE OUR GOVERNORS ARE USED. 


THE LOMBARD GOVERNOR COMPANY, 
36 Whittier Street, 


Boston, Mass. 


Water 


TURGESS 
GOVERNORS 


give better regulation, are 
simpler, more durable, 
and cost less than any 
other governor. 


STURGESS 
GOVERNOR 
ENGINEERING 


s Woodward 


Mechanical 

Water Wheel 

Governors 
We Guarantee 
the Regulation 


All admit they are 
the most simple 
9 and practical, the 
cheapest to install 
and maintain. 
New Catalogue Just Out 
WOODWARD GOVERNOR CO. 


658 Race Street, ROCKFORD, ILL. 


Boston, Chicago, Philadelphia, London. 


The Geo. F. Blake Mfg. Co. 


Pumping Machinery for every possible duty. Send for special catalogs. 
Marine Pumps, Sugar House and Sugar Plantation Pumps. 


114 LIBERTY STREET, NEW YORK. 


Please mention The Engineering Magazine when you write. 
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Pumping Machinery 

Oldest, Largest and Strongest Concern of its kind in America, 
WE INVITE CORRESPONDENCE. 

N. Y. Office, 39-41 Cortlandt St. Chicago Office, 61-69 N. oe St. 

Facrory: BALDWINSVILLE, N. Y., U. S. 


The Laidlaw-Dunn-Gordon Co., 


All kinds of Pumping Machinery, Air Compressors, also Tobacco Machinery, 


Presses, etc. Send for catalog. 
116 LIBERTY ST., NEW YORK. 


New York, Boston, Chicago, Philadelphia. 
WORKS: Elmwood Place, Ohio. 


Knowles Steam Pump Works, 


Pumping Machinery of all kinds, Steam and Power, Mining, Electric, Air 
Compressors, Air Pumps and Condensers. Send for special catalogs. 


Boston, Chicago, Philadelphia, London. 114 LIBERTY STREET, NEW YORK, 


Centrifugal Pumping Machinery, 


MARINE ENGINES and BOILERS, 
EXCAVATORS. 


HINGSFORD FOUNDRY 
AND MACHINE WORKS, 


OSWEGO, N. Y., - A. 


For Pumping Cyanide Solutions 


Capacity 9,000 gallons an hour, 25 feet lift—greater height proportion- 
ately, less output. A first- class gasoline engine and centrifugal pump, 


Self-contained on cast iron base. Cut driving gears, first class con- 
struction in every detail. Engine equipped with sparkling dynamo, 
wrenches and oiiers 


Gritty water does not affect the pump 


Shipping weight 854 lbs. 
Price net $175, f. o. b. S. F. 


We build electric light, mill, and hoisting engines up to 500 H. P. 
Producer gas or crude oil fuel. 


HERCULES GAS ENGINE WORKS 
217-219 BAY STREET SAN FRANCISCO 


Snow Steam Pump Works 


Pumps for Mines, Water Works and every possible duty. 
116 Liberty Street, New York 


WORKS: Buffalo, N. Y. 


Viease mention The Engineering Magazine when you wrt.c. 
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HYDRAULIC MACHINERY 


In all our years of business we’ve never 
met aman who was really indifferent 
to the quality of the HYDROSTATIC 
TOOL he was about to buy. 


We found a good many, though, that knew so little about Hydraulic Jacks 
that they would buy almost any old thing. 

The peculiar part about this was that these very men were the ones who 
should have known—they were the buyers—but, they never took the trouble to 
investigate. 

Here’s a Pointer! High quality, long lasting, reliable, trustworthy 
HYDRAULIC JACKS cannot be built with welded joints and cylinders of 
so-called seamiess tubing. 


WATSON-STILLMAN JACKS 


are built with rams and cylinders cut and bored from high carbon steel. 


Send for Index No.0s. WATSON-STILLMAN CO. 
453 THE ROOKERY, CHICAGO. 201 EAST 43ra0 ST. NEW YORK 


LET US HAVE YOUR SPECIFICATIONS 
6% SINGLE DUPLEX & ROTATIVE 
STEAM POWER 


SMHERE is only one 


Engineering Index; 
it is found in Tue Enct- 


NEERING MaGazINE. The 
Index ¢el/s about the lead- M=GOWAN 
journals, and supplies the 9 
articles. 


SIMPLE COMPOUND & COMPOUND CONDENSING- 
ELEVATOR& WATER WORKS: 
PUMPING FNGINES 


= ing articles in the leading 


THE ANERICAN WORKS. WELL MACHINERY 


MANUFACTURERS OF 
AIR LIFTS, 

AIR COMPRESSORS, 
DEEP WELL PUMPS, 
GASOLINE ENGINES, 
WELL MACHINERY. 


AURORA ILL_U.SA WRITE" CATALOGU 


Please mention The Engincering Magazine when you write. 
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HYDRAULIC MACHINERY 


United States Cast Iron Pipe & Foundry Co., 
MANUFACTURERS 

CAST Large Cylinders, 
Flange Pipe, 

R 0 N Foundry Work. 


Eastern Office, Land Title Building, Broad and Chestnut Streets, 
PHILADELPHIA. 


Wood Pipe 


Is the Cheapest, Best 
and Most Durable for 
Mines, Collieries, etc. 


Wooden pipe is not a new thing, we have been manufacturing ‘Improved Wyckoft 
Water Pipe” with success for twenty-three years. The expense of laying and mak- 
ing service connections is less than in any other kind of pipe. It is unaffected by 
acid and alkali solutions. Catalogue and prices sent on application. 


THE MICHIGAN PIPE CO. 


BAY CITY, ~ MICHIGAN 


RIVETED STEEL PIPE. 
OIL AND CYANIDE TANKS. 


LACY MANUFACTURING COMPANY, 


334 NORTH MAIN STREET, LOS ANGELES, CAL. 


Piping Ft Exhaust Steam 
° ping, ngs and Specials 
SPIRAT RIVETED PIPE American Spiral Pipe Works 
OFFICE & WORKS, = CHICAGO 
New Vork Office, - 26 Cortlandt St. 


Henry R. Worthington 


Water Works and all kinds of Pumping Machinery, Water Meters, Cooling 
Towers and Condensers. 
Boston, Chicago, Philadelphia, St. Louis, Pittsburgh. 118 Liberty Street, New York 
Atlanta, Cleve and, San Francisco, New Orleans, Butte, Kansas City, Detroit and Honolulu, 


Deane Steam Pump Co. of Holyoke :: :: :: 


Manufacturers of Pumping Machinery of all kinds. Steam and Power 
Pumps for Paper Mills a specialty. Send for special catalogs and circulars, 


116 LIBERTY STREET, NEW YORK. 


Please mention The Engineering Magazine when you write. 
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STRUCTURAL MATERIALS 


Berlin Construction Co. 


Main Office and Works: BERLIN, CONN. 


Structural Steel Work 


FOR BUILDINGS AND BRIDGES 


Steel Frame Factory Construction 


A SPECIALTY 


Steel Bridges for Railway and Highway Traffic 


SEND FOR CATALOG “E” 


New York, 220 Broadway, 
Boston, 131 State Street 
Newark, N. J., 142 Market Stree 


Please mention The Engineering Magazine when you write. 
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STRUCTURAL MATERIALS 


The Lovell Window 
and Shutter Operating 
Device ° 

For Factories, Foundries, Mills, etc. 


A line of sash 500 feet long 
can be operated from one sta- 
tion if desired. Adapted to 
any kind of sash, hinged, 
pivoted or sliding. Satisfac- 
tion guaranteed. Estimates 
furnished. Correspondence 
solicited. 


Manufactured only by 


The G. DROUVE COMPANY, 


Bridgeport, Connecticut. 


Manufacturers and Erectors of 
Cornices, SKylights, Ventilators 
and Sheet Metal Architectural 
Work of Every Description. 


HARVARD BRIDGE, BOSTON, MASS. (William $sckson, City Engineer). 
Wood planking preserved by Cabot's “ Conservo.”’ 


“conservo” WOOD PRESERVATIVE 


For protecting from Decay and Attacks of Insects all kinds of Woodwork, especially Piles, Posts, Ties, Sills, Bridge, 
Dam and Wharf Planking, Siloes, etc. A cheap and efficient Wood Preserver that can be applied with a brush at a 
eost of only a fewcents a stick, and wi'l save ten times its cost in lumber and repairs. 

Circulars and prices sent on application. 


SAMUEL CABOT, Mfg. Chemist, BOSTON, MASS, 


Please mention The Engineering Magazine when you write. 


i i 
| 
i} 
7 
alg gi! 
} 
| 
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THE 


Only Concrete Mixer 
Which will maKe a PERFECT MIX 


* Patentee and Sole Manufacturer 


T. L. SMITH, 134 Tenth St., Milwaukee, Wis. 


No. 2, on truck with Steam Engine and Boiler 


Smith Mixer is Endorsed by Gov- 
ernment and Railroad Engineers 


Mixes a batch in shorter time than any other mixer. No Preliminary mixing or 
laying out. No Stopping to charge or discharge. Will turn out more perfectly 
Mixed Concrete with a given number of men than any other mixer made. Made in 
9 sizes, any Combination—on Skids, on Trucks, witb or without Steam or Gasoline 
Engine. 


Send for Catalogue and Concrete Catechism 


Contractors’ Supply & Equipment Co. 

(Sole jSelling Agents’ for U. S.) 

509 W. Sth St., KANSAS CITY, MO. 252 Fifth Ave., CHICAGO, ILL. 
REPRESENTED BY 

Colonial Supply Co., Boston, Mass. John L. Kirk, Pittsburg, Pa. 


Frank H. Woodruff, No. 257 Broadway, New York. Wm. Patterson Supply Co., Cleveland, O. 
Standard Supply & Equipment Co. Philadelphia, Pa. Henshaw-Bulk'ey Co , San Francisco and Seattle. 


EXCLUSIVE AGENTS FOR CANADA: 
W. MUSSEN & CO., 763 Craic Sr., Montreat Que. 


Please mention The Engineering Magazine when you write. 
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RANSOME 
CONCRETE 


In Position to Discharge. Entire Operation Requires Less than 
15 Seconds 


Ransome Concrete Machinery Co. 
11 Broadway, New York 


Please mention The Engineering Magazine when you write. 
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Edison Portland Cement 
Edin. 

Is of Perfect Color, Greatest 
Strength, Unequalled Fineness 


85 per cent. through 2OO mesh; 98 per cent. through 
100 mesh. It is highest in sand-carrying capacity. Con- 


The Edison Portland Cement Company 


OFFICES: 


Philadelphia, GOO Girard Trust Building.! 
New York, 1309 Empire Building. 
Pittsburg, 2001 Farmers’ Bank Building. 
Boston, 414 Board of Trade Building. 


_THE ENGINEERING INDEX: 


‘)HE feature of THe ENGINEERING MAGAZINE 
im) which distinguishes it from any other pub- 
lication in the world is its Review and Index 
to the entire range of current literature, 

This presents, first, a forceful review of the most 
important articles which have appeared during the 
month in every part of Great Britain, the Cclonies, 
the Continent and the United States; second, a brief 
abstract of every leading technical article printed 
anywhere during the month; and, third, we supply, 
at a trifle of cost, the full text of every article thus 
indexed. This body of literature no man who has to 
plan or buy for any engineering work can afford to 
ignore—nor attempt to master by any other means 
than by this service. 

The leading articles make THE ENGINEERING Mac- 
AZINE invaluable. The Review and Index of the 
World's Engineering Press make it indispensable. 


THE ENGINEERING’ INDEX. 


Please mention The Engineering Magazine when you write. 
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LEHIGH PORTLAND CEMENT 


STRENGTH, UNIFORMITY, AND 
COLOR GUARANTEED. 


Recommended for High:Class Engineering Work. 
0 RTLA ND 


The Kelley Island Lime and Transport Co., 


Southern and Western Distributors, 
Mercantile Bank Building, CLEVELAND, O. 


THE OLD RELIABLE “GIANT” PORTLAND CEMENT 


Exclusively used on largest Cement contract ever let in the world, 


NEW YORK SUBWAY, 1,500,000 BARRELS. 
AMERICAN CEMENT CO., 22 South 15th St., Philadelphia, Pa. 
—AGENCIES 


LESLEY & TRINKLE COMPANY UNITED BUILDING MATERIAL COMPANY 
22 South rsth St., Philadelphia, Pa. 13-21 Park Row, N. Y. ror Milk St., Boston, Mass. 


The Mixer 


Specially adapted 
for mixing high- 
gtade concrete for 
building blocks, 
sidewalks, floors, 
etc. 


r Also used in the 
is ‘ 
manufacture 
inated the world-famous P.& B. 
products — made in California cement, wall plas- 
where the materials are produced 
—where only the best of each —— 
areused. A roofing that cannot Pe mate mixtures. 
be equaled for wearing quality, 
durability and price for all wor Our illustrated catalogue if requested. 
such as factories, sheds, mills, 
mining works, depots, wharves, 
etc. 


ter and all inti- 


Send for circular matter. W. D. D U N N I N G 
THE PARAFFINE PAINT CO. Syracuse, N. Y. 


San Francisco, DENVER, 
Los ANGELES, PORTLAND, SEATTLE 


Please mention The Engineering Magazine when you write. 
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Steam and Water Heating Apparatus 


ove FOR 


PUBLIC BUILDINGS, RESIDENCES, Etc. 


OUR SPECIALTIES: 


Mercer, Mills, Gold and Cottage Steam and Water Heating 
Boilers. Adapted for Hard or Soft Coal and Wood 
Burning. 


The Royal Union, Union, Princess, Imperial, Diadem, Coro- 
net, and Sovereign Steam and Water Radiators. 


Gold and School Pin Indirect Radiators for Steam or Water. 


THE H. B. SMITH COMPANY, 


Send for Circular. 


MERCER BOILER. 


Founpry: WESTFIELD, Mass. 


NATIONAL FIRE PROOFING COMPANY 


The recognized standard 
material for fire proofing 


NEW YORK BOSTON CHICAGO 


PITTSBURG PHILADELPHIA 


The Pennsylvania Silica Brick and Manufacturing Co., 
:: MANUFACTURERS OF :: 
HIGH GRADE SILICA BRICK 
ornozen HEARTH STEEL FURNACES, COKE OVENS ano GLASS PLANTS 
PITTSBURG, PENNSYLVANIA. 


We 


For particulars address 


SILICATE STONE COMPANY 
39 WALL STREET 
NEW YORK 


CULTIVATE THE HABIT 


of consulting 


THE ENGINEERING INDEX 
Its assistance is INVALUABLE to busy Engineers. 


Please mention The Engineering Magazine when you write. 
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TANKS AND TOWERS 


FOR ALL PURPOSES . 


Any Size Any Height Any Style 


SEND FOR CATALOGUE 


U. S. Wind Engine & Pump Co. 
32 Water St., Batavia, Illinois, U. S. A. 


THE COST OF 
STEEL TANKS 


places them out of reach of many 
manufacturers, These are just 
the ones we wish to reach and 
tell about the 


CALDWELL CYPRESS 1 TANKS. 


We wish to tell them how good 
and how cheap they are, how 
they are made, how long they 
last, and how much better they 
are than other tanks of inferior 
quality. 

We wish to send our illustrated 
catalogue to those interesied. 
Don't fail to write for .t. 


W. E. CALDWELL CO. 
Louisville, Ky. 


Water Supply Outfits 


For Manufacturing Plants, 
Railroads, Small Villages 
and — Residences. 
;alvanized Steel 
COLUMN TOWERS. 
Any Height. 
Galvanized Steel, Pine or 
Cypress TANKS, any capacity 
STAR WIND MILLS 
Galvanized Steel or Wood, 
adapted for farm, residences, 
power or irrigating purposes. 
Designs and Prices Furnished 
Write for Catalogue. Address 
Flint & Walling Mfg. Co. 
508 Oak Street. 
Kendallville, Ind. 


RUBEROID 


(TRADE-MARK REGISTERED) 


ROOFING 


The first Weather-proof ana 
Elastic Roofing made 


STANDARD 
FOR 12 YEARS 
WATER-PROOF. _ACID- PROOF. _HEAT- 
PROOF. FIRE-RESISTING 
Unequalled for Factory and Foundry Use 


MANUFACTURED SOLELY BY 


The Standard Paint Co. 


100 WILLIAM STREET. - NEW YORK 


WELL 

MACHINES 
Over 70 sizes and styles, for drilling either deep 
or shallow wells in any kind of soil or rock. 
Mounted on wheels or on sills. With engines 
or horse powers. Strong, simple and durable. 


Any mechanic can operate them easily. Send 
for catalog. 


WILLIAMS BROS., ITHACA, N.Y., U.S.A 


CLEVELAND, 


Please mention The Engineering Magazine when you write. 
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BOOKS OF PRACTICAL VALUE 


STRUCTURAL MECHANICS By Prof. Chas. E. Greene 


6x gins. 271 pp. Cloth, $3.00. 
CONTENTS.—Introduction, Action of a piece under direct force, Materials, 
Beams, Torsion, Moments of inertia, Flexure and deflection of simple beams; 
Restrained beams: continuous beams; Pieces under Tension; Compression pieces: 
columns, posts and struts; Safe working stresses; Internal stress: change of form; 
Rivets, Pins; Envelopes: boilers, pipes, dome; Plate Girder; Earth pressure: retain- 
ing walls, springs, plates; Details in wood and iron. 


THE MATERIALS OF CONSTRUCTION By J. B. Johnson 


A Treatise for Engineers on the Strength of Engineering Materials. 
Third edition, revised and enlarged. Large 8vo. xv + 795 pp.; 650 
illustrations, 11 plates. $6.00. 


INSPECTION OF THE MATERIALS | 
AND WORKMANSHIP EMPLOYED 
IN CONSTRUCTION | 


A Reference Book for the Use of Inspectors, Superintendents, and 
Others Engaged in the Construction of Public and Private Work, etc. 
16mo. xvi-+ 540 pp. Cloth, $3.00. , 

The aim of this publication is to present in as concise a form as possible (1) 
the duties of the inspector; (2) the characteristics and defects of the materials used 
in construction; (3) a description of the methods employed in preparing the mate- 
rials for use; (4) the manner of placing the prepared materials in the structure, 
and (5) to indicate the points to which the inspector must direct his especial atten- 
tion to secure a faithful compliance with the plans and specifications. 


THE STRENGTH OF MATERIALS By Mansfield Merriman 


An Elementary Text-book for Manual Training Schools. Third edi- 
tion, revised. I2mo. 128 pp; 40 figures. Cloth, $1.00. 

CONTENTS.—Elastic and Ultimate Strength. General Properties. Move- 
ments for Beams. Cantilever and Simple Beams. Columns or Struts. The Tor- 


sion of Shafts. Elastic Deformations. Resilience of Materials. Miscellaneous 
Applications. Tables. 


A TEXTBOOK ON THE 
MECHANICS OF MATERIALS By Mansfeld Merriman 


Ninth edition, revised. 8vo. x -+ 368 pp., with 84 figures. Cloth, $4.00. 

CONTENTS.—Resistance and Elasticity of Materials. Pipes, Cylinders, and 
Riveted Joints. Cantilevers and Simple Beams. Restrained and Continuous 
Beams. Columns or Struts. Torsion and Shafts. Combined Stresses. The 
Strength of Materials. The Resilience of Materials. Torsion and Compression. 
Flexure of Beams. Shear and Torsion. Apparent Stresses and True Stresses. 
Stresses in Guns. Plates, Spheres, and Columns. Appendix and Tables. 


By Austin T. Byrne 


THE ELASTICITY AND RESIST- 
ANCE OF THE MATERIALS By William H. Burr 
OF ENGINEERING 


Fifth edition. 8 vo. xvii + 753 pp.; illustrated. Cloth, $5.00. 

_ CONTENTS.—General Theory of Elasticity in Amorphous Solid Bodies. 
Thick Hollow Cylinders and Spheres and Torsion. The Energy of Elasticity. The- 
ory of Flexure. Tension. Compression. Compression—Long Columns. Shearing 
and Torsion, Bending or Flexure. Connections. Miscellaneous Problems. Work- 


ing Stresses and Safety Factors. Fatigue of Metals. The Flow of Solids. 
Addenda. 


The Engineering Magazine, 120-122 Liberty St., N.Y. 


Please mention The Engineering Magazine when you write. 
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CALCULAGRAPH 


Keep the factory labor costs. It is the only 
machine that can compute Elapsed Time. 


IT MAKES NO CLERICAL ERRORS 


* * * “We find the Calculagraph works most satisfactorily, and gives 
us clear records, on which we base our costs. We feel that we can absolutely 
rely upon the same to be at all times accurate.’ 
Baker & Co., Assayers and Smelters, 
Newark, N. J. 


Ask for Booklet. 


CALCULAGRAPH COMPANY, 


1411 Jewelers Building, Maiden Lane, 


COUNT—NO GUESSING 


Know just what you are doing—don't trust to luck in these days of 
exact costs. Send for catalogue of DURANT COUNTING MACHINES. 


THE W. N. DURANT CO., 235 Twenty-second Street, Milwaukee, Wis. 


PuBLic ACCOUNTANTS 
AUDITORS 
DEVISERS OF COMPLETE 
BUSINESS SYSTEMS 


BAKER-VAWTER 
COMPANY 


save time and money. 
We make binders for 

all kinds of sheets and 
sheets for any binder. Everything froman 
Order Clip to a Loose-Leaf Ledger. Send 
stamps for 60-page catalog and sample 
sheets; also for a copy of a 
brig magazine of 


monthly 
Tengwall File & Ledger Co. 


CHICAGO, ILL 
241GreenwichSt., . . . New York City. 


TRIBUNE BUILDING 320 BROADWAY 


CHICAGO. NEW-YORK. 


$12 } were saved by 


MANUFACTURERS OF one user of The Engi- 

Loose LEAF neering Index in one 

BINDING AND FILING order. Does it save you 
DEVICES AND SUPPLIES money too? 


Pizasc mention The Engineering Magazine when you write. 
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Economical 
It pays to spend ONE 
iS} DOLLAR when youcan 
save TWO. Tengwall 


OFFICE EQUIPMENT 


VERTICAL FI FILING SYSTEM 


—™ IN UPRIGHT UNITS 


Have you investigated the Vertical System for filing letters, 
bills, reports, and other business papers? The Globe-Wernicke 
Vertical File in upright units is the ideal device for this 
system. Each unit is a complete cabinet and interlocks with 
other units, giving unlimited horizontal expansion. Files have 
patent drop fronts, extension slides underneath dispensing 
with heavy sides, and greater capacity than any file of same 
size made. Carried in stock by dealers in principal cities, 
or direct from factory, freight paid. Ask for Catalog 803-G 
and illustrated pamphlet describing Vertical Filing Systems 


Originators and largest manufacturers in the world of ‘‘Elastic’’ Cabinets, 
Book Card Ind etc. 


dhe Globe“Wernicke Co. Cincinnati. 


NEW YORK—380-382 Broadway. CHICAGO—224-228 Wabash Ave. 
BOSTON-—91-93 Federal St. LONDON-—44 Holborn Viaduct, E. C. 
CANADIAN FACTORY, STRATFORD, ONT. 


Please mention The Engineering Magazine when you write. 
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The Factory Manager 


is a booK you would Keep 
on your desk and consult 
frequently. 


Be sure to read the 
announcement on the fol- 
lowing pages. 


Please mention The Engineering Magazine when you write. 
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JUST PUBLISHED 
A Text Book oF WorKs MANAGEMENT—FoR MEN WHO THINK AND ACT. 


THE 


FACTORY MANAGER 
AND ACCOUNTANT 


SOME EXAMPLES OF THE LATEST AMERICAN 
FACTORY PRACTICE 


By HORACE L. ARNOLD 


HIS is pre-eminently a practical book. There is not a theory in 
it—only plain, business-like description of the systems and 
methods of very successful factory managers. 

All blanks and forms referred to are accurately reproduced, each 
one having its size given, together with the color and kind of paper 
on which it is printed. The reader can, therefore, reproduce any form 
shown, and readily apply it in his own practice. 

The whole aim isto explain the methods of highly successful 
factory managers in such way that anyone can estimate the value 
of any form or method when applied to his own uses. 

The manager who is not perfectly satisfied with his own system 
wiil find in this book many hints and examples of the greatest value, 
showing exactly how others have reached the ends he wishes to attain. 


Published by THE ENGINEERING MAGAZINE, New York 


Price, $5.00. 


Carefully Illustrated. Cloth Binding. 


432 Pages, 6 x 9 in. 
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THE FACTORY MANAGER. 


THE FACTORY MANAGER 


The one aim of “The Factory Manager” is to explain the methods 
of highly successful factory managers. It tells how they eliminate dead 
expense; unnecessary fixed charges; friction and delays; useless men, 
methods, and records; unnecessary time and material; interruptions, 
“waits,” and guesswork; too many handlings of work, etc., and how 
they arrive at the exact cost of all work done. 


There is not a theory in the whole book. The author simply - 
describes systems which attain these results in some of our most 
successful manufacturing establishments—explains the complete plan 
of organization, office and shop practice, work-handling methods, and 
cost accounting. Every chapter is a working plan available for immedi- 
ate use. Every method, every card, every blank form and record book, 
is in successful use: is the result of years of testing, revision, and 
improvement. 


Each system described has been selected to cover as wide a range 
as possible; for its simplicity and completeness ; for its ready adaptation 
to almost any given circumstances; for its elasticity, thus adapting it to 
small and moderate-sized factories, as well as large ones. 


All cards, tickets, order-blanks, page or sheet headings, etc.. 
have the size indicated, together with the color and kind of paper on 
which they are printed. Anyone can, therefore, reproduce any form 
shown, and readily apply it in his own business. 


Successful management is based primarily upon the study of the 
best known models and the adoption or adaptation of the best methods. 
This is a valuable book for any manager, for there is much to be gained 
from an acquaintance with the successful methods of others. 


Napoleon won his victories by studying his adversaries. 
A partial list of the forms shown is given herewith: 


Organization Purchasing department 


Chart of authority System charts 

General office staff Office 

Location of officials Wages cost and distribution sheets 
Department of Product Cost statement 

Department of Plant Itemized cost summary 

Sales department Sales sheet 


7 
4 
| 
4 
j 


THE FACTORY MANAGER. 


Cash received statement 

Daily balance sheet 

Shipping directions 
Correspondence receipts 

Order record 

Acknowledgment of orders 

Pay receipts 

Credit memorandum 

Advertising department records 
Inventory sheet 

Voucher registers 

Purchase voucher 

Purchase voucher remittance slip 
Check register 

Correspondence 

Indexing 

Credit form 

Traveler’s expense weekly statement 
Traveler’s expense yearly summary 
Claim slip for errors 

Employment record 

Pay rolls and pay envelopes 

Pay roll bill and specie specification 
Accounting forms 

General expense statement 


Purchasing Department 


Order tracing form 

Requisitions and orders 

Original and duplicate purchase or 
ders 

Quotation card 

Departmental purchase requisitions 

Purchase order 

Purchase vouchers 

Supplies urgently required 


Drawing Office 


Photographic and blue print depart- 
ment requisitions 

Special requisition form 

Requisition for blue prints 

Drawing room time card 

Drawings record 

Indexing 

Drawings issued 

Drawings out of place 

Blue prints issued 


Production Departme.:t 


Requisitions on foundry, storeroom, 
pattern shop, drafting office 

Work in progress record 

Rush order 

Inventory card 

Regular factory production orders 

Color schemes of production orders 

Erection tools lists 

Bills of material 

Typewritten production order 


Stockroom production order 

Repair orders 

Tracers 

Spoiled and defective material re- 
port 

Small orders 


Store Room and Tool Room 


Stores index cards 

Stores replenishment orders 
Material returned card 
Stores ledger or inventory 
Requisition on storeroom 
Stores received 

Stores rejected 

Tool room reports 


Tool room charge sheet 


Workmen’s tool record 


Time Records 


Outside foreman’s report 

Outside erecting instructions 

Weekly time card—outside workmen 

Piece rate card 

Piece rate revision card 

Piece-work report 

Erector’s expense account 

Miscellaneous time card 

Gang time card 

Forms for outside use 

Piece rate contracts and records 

Piece rate notification 

Regular and special time charge 
sheet 

Daily time card 

Outside work card 

Time cards for short operations 

Time card sorting boxes 


Receiving and Shipping Departments 


Shipping report 

Notification of shipment to Cost 
Department, to customer, to 
Financial Department 

Shipping tickets— 

“Ready for Shipment” memorandum 

Material received records 

Material rejected 


Miscellaneous Forms 


Damage report 

Watchman’s report 

Goods returned 

Accident report 

Outside work, no material 
Outside work, material charged 
Departmental correspondence 
Departmental requisition 
Inspector’s memorandum 
Foremen’s punches 


f 


THE COMPLETE COST-KEEPER. 


A HAND-BOOK FOR WORKS MANAGERS 


THE COMPLETE 


COST-KEEPER 


Some Original Systems of 


SHOP COST-KEEPING 


FACTORY ACCOUNTING 


TOGETHER WITH 


AN EXPOSITION OF THE ADVANTAGES OF AC- 
COUNT KEEPING BY MEANS OF CARDS INSTEAD 
OF BOOKS, AND A DESCRIPTION OF VARIOUS 
MECHANICAL AIDS TO FACTORY ACCOUNTING 


BY 


HORACE LUCIAN ARNOLD 
(Henry Roland) 


(THIRD EDITION) 


440 Pages. Fully Illustrated. Cloth Binding. Price, $5.00 
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HIS book is designed to give such an exhibition of widely 
differing systems of cost-keeping now in satisfactory use as 
will afford any manager, although not himself an accountant, 
the knowledge needful to an intelligent comparison between 

his own methods and cost-keeping methods in general. 

It presents different original cost-keeping systems, varying in com- 
plexity from one so simple that the entire history of each production 
order is recorded on a single printed form, up to some of the most 
elaborate methods known, by which any desired degree of minuteness 
in subdivision of accounting can be obtained. 

Every step in the use of the several systems is minutely detailed, 
and when the factory production is separated from the purely commer- 
cial operation of disposing of the factory product, the commercial 
books are also described, and in all cases the number of men at work 
and the number and class of book-keepers, clerks, messengers, time- 
takers and so on, employed in cost-accounting is given, so that any 
manager can tell about what he may expect the use of a similar system 
to cost in his own establishment. 


Contents of The Complete Cost-Keeper 


I.—PREFACE. 
Showing the present conditions which ani this book 
useful. 
I].—Tue NEcEssity FOR THE FACTORY 
An abstract of the succeeding section, which is entitled 


III.—MAaNvuFACcTUuRES AND COMMERCE 
Showing that employment as wage-earners in the service 
of others is the inevitable form of existence for the 
larger portion of mankind, and deducing the conclusion 
that advanced Factory Management is one of the prin- 
cipal factors in the advancement of humanity at large. 


IV.—A Propuction Orper SysTtEM 
A simple cost-finding system, using only a single card, and 
found entirely satisfactory in the small establishment where 
it is employed. 


V.-—A System ror DupLicateE Work 
Using only five forms, and adapted for a small establish- 
ment in which a standard product in a limited number of 
sizes is made. 


VI.—A GENERAL SySTEM FOR A MEDIUM-SIZE WorRKS 
Applied to the accounting for a special product, including 
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repairs as well as original work, and giving very accurate 
results. 
VJIL—A Comp.ere SysteEM For A GENERAL IRON Works, by R. F. 
Van Doorn. 
Used with great success in a works employing 300 men in 
general machine construction, including machine and pat- 
tern shops, foundry, smithy and boiler shop. 


VIIL—Awn Evasorate System ror A HigHLty OrGANIzED Estas- 
LISHMENT, by Charles Hansel. 
Including in-and-outdoor accounting for every department 
of construction, erection and operation. This is exclusively 
a card system, and the costs are obtained in minute detaii 
and with much accuracy, and is fully detailed by the 
originator for this work, including reproductions of all 
forms. 
IX.—A Specrat Carp SysteM FOR AN ELectricAL Works, by J. N. 
Gunn. 
The work of a professional expert in factory organization, 
and a model of simplicity and effectiveness. This system is 
fully detailed by its originator and is applicable to many 
situations. 


X.—Tue Carp System or AccountING, by Roger A. Simonson. 
A general consideration of the economies and advantages 
arising from the use of cards instead of books. 


XI.—GENERAL EXPENSE ACCOUNTS 
Including the important subjects of Inventory, Deprecia- 
tion, and the Distribution of General Expense. 
XIT.—Mecnanicar to ACCOUNTING 
A brief description of such mechanical appliances as have 
been found useful and acceptable in connection with fac- 
tory-accounting and cost-keeping. 


; 449 Pages. Price, $5.00. Fully Illustrated. Cloth Binding 
Published by 


THE ENGINEERING MAGAZINE PRESS 


120-122 LIBERTY STREET, - - - NEW YORK 
PUBLISHERS AND BOOKSELLERS 
Wecan furnish any Engineering or Technical Book 
promptly upon receipt of price. We shall be 
glad to recommend books in any Special Line. 
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Cost-Keeping 


Factory Manager and Accountant 
By HORACE L. ARNOLD 


This is pre-eminently a practical book. There is not a theory in it— 
only plain, business-like description of the systems and methods of very 
successful factory managers. 

All blanks and forms referred to are accurately reproduced, each one 
having its size given, together with the color and kind of paper on which 
it is printed. The reader can, therefore, reproduce any form shown, and 
readily apply it in his own practice. 

he whole aim is to explain the methods of highly successful factory 
managers in such way that anyone can estimate the value of any form or 
method when applied to his own uses. ; 

The manager who is not perfectly satisfied with his own system will 
find in this book many hints and examples of the greatest value, show- 
ing exactly how others have reached the ends he wishes to attain. 


432 Pages, 6 x9 in. Carefully Illustrated. Cloth Binding. Price, $5.00 


The Complete Cost-Keeper 
By HORACE L. ARNOLD 


This book is designed to give such an exhibition of widely-differing 
systems of cost-keeping now in satisfactory use as will afford any man- 
ager, although not himself an accountant, the knowledge needful to an 
intelligent comparison between his own methods and cost-keeping meth- 
ods in general. 

It presents different original cost-keeping systems, varying in com- 
plexity from one so simple that the entire history of each production 
order is recorded on a single printed form, up to some of the most elab- 
orate methods known, by which any desired degree of minuteness in sub- 
division of accounting can be obtained, 

Every step in the use of the several systems is minutely detailed, and 
when the factory production is separated from the purely commercial 
operation of disposing of the factory product, the commercial books are 
also described, and in all cases the number of men at work, and the num- 
ber and class of book-keepers, clerks, messengers, time-takers, and so 
on, employed in cost-accounting is given, so that any manager can tell 
about what he may expect the use of a similar system to cost in his own 
establishment. 


450 Pages. Octavo. Cloth Binding. $5.00 Prepaid 


The Engineering Magazine 


1270-122 Liberty Street, New York 


Please mention The Engineering Magazine when you write. 


: 
178 
: 
: 
‘ 
A 
: 
2 
Bie: 
: 


American Steel Worker, 
$2.50 
Change Gear Devices. 1.00 
American Compound 
Locomotives - - 1.50 
Bevel Gear Tables - 1.00 
Boiler Construction - 3.00 
Switchboards - - 2.00 


Any mechanical book 
costing a dollar or more 
sent anywhere jin North 
America on approval, 


D-C 


The DERRY-COLLARD CoO., 


({ncorporated) 
Publishers of Technical Books, 


BOOK LIST FOR THE ASKING. 


256-257 Broadway, New York 


Please mention The Engineering Magazine when you write. 
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JUST FROM THE PRESS. NEW AND UP-TO-DATE. 


THREE 
Extraordinary Books for Engineers and Electricians 


Written by practical Engineers and Electricians in a 
languaye even a child can understand. 


e 20th Century Hand Book for Engineers and Electricians 


A compendium of useful knowledge appertaining 
tens Se REN to the care and management of Steam Engines, 
Boilers and Dynamos, Thoroughly practical with 

full instructions, 
LES 20 - = 
a) By Cc. Swingle, M. E. 
$s Formerly Chief Engineer of the Pullman Car 
Works. Late Chief Engineer of the Illinois 
Car and Equipment Co., Chicago. 


ELECTRICAL DIVISION. 
The electrical part of this valuable volume was 
written by a practical engineer for engineers, and is 
a clear and comprehensive treatise on the princi- 
ples, construction and operation of Dynamos, Mo- 
Ss; tors, Lamps, Storage Batteries, Indicators and 
ANS WEB SS Mersuring InStruments. 

Book for Engineers Electricians 


Over 300 illustrations; ey bound in full leather pocket book style; size 5 x 634 x 1 inch 
thick. PRICE NET, $2. 


DYNAMO TENDING FOR ENGINEERS 
Or, Electricity for Steam Engineers. 
By HENRY C. HORSTMANN and VICTOR H. TOUSLEY, Saag 
Authors of “Modern Wiring Diagrams and Descriptions for lectrical 


Z 


Workers. 
This excellent treatise is written by engineers for engineers. ‘The \ TENDING X 

authors have had the co-operation of “the best authorities, each in his y iM ING 

chosen field, and the information given is just such as a steam engi- 


neer should know. | : 
To further this information, and to more carefully explain the , . 


text, nearly 100 illustrations are used, which, with perhaps a very 
few exceptions, have been especially made for this book. It teaches 
just what the steam engineer should know in his engine room about 
electricity. 

r2mo, Cloth, 100 Illustrations. Size 5% x 734. PRICE NET, $1.50 


The Most Important Book on Electrical 
Construction Work Ever Issued. Modern 


Wiring Diagrams and Descriptions 


Workers. 
by HENRY C. HORSTMANN \ 
and VICTOR H. TOUSLEY. Rss 
This grand little volume net only 
fells you how to do it, but it shows you. 
This book tells how to wire for call and alarm bells. 
For burglar and fire alarm. 
How to run bells from dynamo current. 
How to install and manage batteries. 
How to test batteries. 
How to test circuits. 
How to wire for annunciators; for telegraph, telephone and gas 
lighting. 
tells how to locate “trouble” and “ring out” circuits, 
tells about meters and transformers. 
contains 30 diagrams of electric lighting circuits alone. 
explains dynamos and motors; alternating and direct current. 
gives ten diagrams of ground detectors alone. 
gives “Compensator” and Storage Battery installation. 
gives simple and explicit explanation of the ‘“‘Wheatstone 
Bridge” and its uses as well as volt-meter and other testing, 
gives a new and simple wiring table covering all voltages and all 
losses or distances, etc., ete. 
160 Pages, over 200 IMustrations, Full Leather $1. 50 
Round Corners, Red Edges, Pocket Size 4x6, Price, Net 
Each book sent charges paid to any address upon receipt of price. Your money returned if the 
books are not as represented. Catalogue sent free. 


FREDERICK J. DRAKE & CO., 
Publisters of Self-Educational E. 211 Madison St.. CHICAGO. U. S. A. 


Books for Mechanics. 


Please mention The Engineering Magazine when yo 
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TRAUTWINE’S 


CIVIL ENGINEER’S POCKET BOOK 


New (1l&8th) Edition 
Over 370 Pages of New Matter 


INCLUDING 


Digests of Specifications for Bridges and Buildings and for Iron and 
Steel; Conversion Table of Units of Measurement; Price-List and 
Business Directory of Manufactured Articles; Bibliography, Trusses, 
Statics, Strength of Beams, Cement, Concrete, etc. 


80th Thousand, 1904 


JOHN WILEY @ SONS 


43-45 East Nineteenth Street, New York 


Pivase mention The Engineering. Magazine when you write. 
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ENGINEERING MISCELLANY 


Drawing Architecture Telephony 


ENGINEERING 


Mechanical Electrical Stationary 
Civil Sanitary Textile 


Iustrated Bulletin giving full Information sent free on request 


UNDREDS of aspiring young and middle aged men in all walks of 

life know what the instruction of the American School of Corre- 

- aagemge is. Other hundreds need just such instruction to enable 

them to get on in life. ‘lo bring to the attention of draftsmen, 
engineers, and others interested in drawing, the high standard of 
our instruction, we have compiled from the regular instruction papers in our 
I)rawing and Engineering Courses, a practical treatise under the title of 


Compendium of Drawing 


in Two Volumes---900 Pages 


One Th d Mlustrati , including full page 
Drawings, Sections, Diagrams and Folding Plates 


By Express or two Month- 


(prepaid) ‘ 00 ly payments of 

Money Re- $3.00 each. 

funded if not fs Single vols. 
Satisfactory $3.00 each. 


On receipt of this amount (address Room 47K) 
and the names of two persons whom you know to be 
interested in our courses (designating the course), 
the books will be sent express prepaid with the priv- 
— of returning within 10 days if not satisfactory, 
and money refunded. 

The regular examination questions of the 
School are bound into each volume to test the 
reader’s knowledge. 

A compendium of such practical value and cover- 
ing so many branches of drawing has never before 
< : been offered. The separate volumes necessary to 
7 X10 Ins. 7 ‘ cover the ground would easily cost’$15.00._ We are 
Fully Indexed’ . offering it substantially at cost, believing it will be 

the means of interesting you further in the work ct 
the school. 
PARTIAL TABLE OF CONTENTS 
PART I. Examples, Greek, Roman, Gothic, Renais- 
flechanical Drawing, by Professor E. Kenison, sance, Office Lettering. 

Massachusetts Institute of Technology, Bos- PART II. 

ton. Instruments and Materials, Geometrical Working Drawings and Mechanism, by Pro- 

meg Projections, Line Shading and Let- fessor W. H. James, Mass. Inst. of Tech. 

tering, Blue Printing. Threads, Bolts, Nuts, Scale and Assembly Draw- 
Shades and Shadows, by Professor H. W. Gar- ings, Blue Printing, Cams, Pulleys, Belts, Gear- 
diner, Mass. Inst. of Tech. Principles and ing. Pencil Layouts, Working Drawings, Cost, 

Notation, Co-ordinate Planes, Dimensions, Lettering, Order Sheets. 

Short Methods, Full page Rendere Machine Design, by Professor L. Griffin, 

= rmerly Pa. e lege. ‘Lheoreti al and 
Commercial Considerations, Original Design, 

Faults, Rendering by Shadows Only, Pencil Handbooks, Data, Calculations, Notes, Rec- 

lessor W. A. Law- 
Principles, Sta- Load, Layout, Belts, Pulleys, Shafts, Gears, 
tion Point. Vanishing Points, Ground Line, Clutches. 

Horizontal Line, of Measures, Perspective Sheet Metal Pattern Destine, and Tinsmith- 

Plan, One Point Perspective, Curves, Distor- ing, by Wm. Neubecker, New York Trade 

tion. School, Construction Tools, Intersections, De- 
Architectural L¢ttering, by F.C. Brown, Archi- velopments, Shapes, Triangulation, 

tect, Boston. Study of Old Examples, Forms, proximate Developments, Practical Shop Prob- 

Proportions, Composition. Spacing, Full page ems. : 

The instruction papers in each of the 60 courses of, the School have been prepared like these by 
men of ecknowledged standing in their several professions. 


AMERICAN SCHOOL OF CORRESPONDENCE 
At Armour Institute of Technology, - - - Chicago, I11. 
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Arithmetic and Algebra 


LUBSEN 


HE name “Liibsen” on a mathematical work is the 
hallmark of clear explanation and orderly develop- 
ment of the theme treated. This is one of Prof. 
Liibsen’s most successful books, nearly thirty edi- 

tions having been sold in Germany. Mr. Suplee, the trans- 
lator, has been able to duplicate the author’s simplicity and 
clearness of language, and has enhanced the value of the work 
by adding some new material of great value to the practical 
man. The method of extracting roots by “approximation” 
fully explained in this book is so valuable that it should be 
learned by everyone. By it square and cube roots can be 
found much more quickly than by the usual laborious meth- 
ods, and there is the added advantage that the process is so 
simple that anyone can remember it. To know this one pro- 
cess is worth more than the cost of the book. 

Every example throughout the volume is worked out in detail, 
showing just how and why everything is done. All problems 
are essentially practical, and unnecessary matter is excluded. 
Arithmetic leads up to algebra, the use of symbols being 
gradually developed. The exercise of the judgment is fos- 
tered, and dependence upon arbitrary rules, which are seldom 
remembered, is avoided. 


Designed for Self-Instruction 


TWO DOLLARS BY MAIL, - - - PREPAID 


The Engineering Magazine 
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he 


onstructor 


A Handbook of Machine Design 
by 


F. Reuleaux 


AUTHORIZED TRANSLATION, 

complete and unabridged, from the 

Fourth German Edition 
by 

Henry Harrison Suplee 


HE following greatly condensed table of contents will serve to 
give an idea of the character and value of the work, and it should 
be remembered that each page contains at least four times the amount 


of matter in most books of this kind. 


Contents of the Work. 


SECTION I. Strength of Ma- SECTION Il. The Elements 
1-18 of Graphostatics ........ 22-38 


This section contains Tables, For- 
mulas, and full data for determin- 
ing the strength of all forms used in 
construction, including Beams, Col- 
umns, Plates, Rings, Springs, etc., in 
all materials in practical use. 


Containing a clear explanation of 
the method of making calculations by 
use of lines instead of algebraic 
formulas, and showing the applica- 
tion of the method to Machine De- 
sign as fully as it has heretofore 
been used for Framed Structures. 
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The Constructor. 


SECTION Ill. The Construc- 
tion of Machine Elements 


39-280 
Chapter I. Riveting........... 30-45 
Chapter II. Hooping.......... 45-47 


Chapter III. Keying.. Te 
Chapter IV. Bolts and "Screws. 50-60 


Chapter V. Journals, Lateral 

Chapter VI. Bearings, Lateral 

Chapter VII. Supports for 

79-84 
Chapter VIII. Axles.......... 84-92 
Chapter IX. Shafting......... 2-95 
Chapter X. Couplings, Rigid, 

Flexible and Clutch...... 95-100 
Chapter XI. Simple Levers. .101-103 
Chapter XII. Cranks....... 104-109 
Chapter XIII. Combined 

IIO-IIT 
Chapter XIV. Connect- 

Chapter XV. _ Cross Heads. .118-122 
Chapter XVI. Friction 

Chapter XVII. Toothed Gear- 


A. Spur Gears. 

Conical Gears. 

c. Hyperboloidal Gears. 

p. Spiral Gears. 

gE. Pitch and Strength of Gears. 

F. Proportions _and 
sions of Gears. 


Dimen- 


Chapter XVIII. Ratchet Gear 
sas 150-172 
A new and very full treatment of 
this important subject. 
Chapter XIX. Tension Or- 
gans . .172-185 
Including Belts, "Hemp Rope, Wire 
Rope and Chains, generally consid- 
ered. 


Quarto, 1,200 Illustrations. 


Price, $7.50, by prepaid express. 


Chapter XX. _Belting........ 

Including Capacity and Efficiency, 
also Proportions of Pulleys. 
Chapter XXI. Rope Trans- 

194-210 

Including Hemp, Cotton and Wire 
Rope, also Proportions of Sheaves, 
Construction of Stations, and Ar- 
rangement of Long Distance Trans- 
mission Systems. 


Chapter XXII. Chain Trans- 


Chapter XXIII. Pressure Or- 

Including Water Motors, Pumps, 


Water-Pressure Engines, Steam En- 
gines, Steering Gear, and Meters. 
Chapter XXIV. Conductors 
for Pressure Organs... .242-259 
Including Pipes, Pipe Connections, 
Pistons, Plungers, Stuffing Boxes, 
and a discussion of Long Distance 
Hydraulic Transmission. 
Chapter XXV._ Reservoirs for 
Pressure Organs ........ 260-273 
Including Tanks, Accumulators 
and Steam Boilers. 
Chapter XXVI. Valves..... 273-2890 
Including all kinds of Lift and 
Slide Valves, both Self-Acting and 
Mechanically Operated. 


SECTION IV. Mathematical 
291=301 


Including Tables of Curves, Areas, 
and Volumes, giving Rectangular and 
Polar Equation, Moment of Tnertia, 
Radius of Curvature, Rectification, 
and Center of Gravity; also Tables 
of Trigonometrical Functions and 
Formule, Squares, Cubes, Square 
Roots and Cube Roots, Reciprocals, 
etc., and many constants. 


The Engineering Magazine Press 
120-122 Liberty Street, New York. 


186 ENGINEERING PUBLICATIONS 


BOOKS OF PRACTICAL VALUE 


ELECTRICAL TRANSMIS- 
By A. V. Abbott 
SION OF ENERGY 
A Manual for the Design of Electrical Circuits. Illustrations 
and 9 folding plates. Third edition, revised. 8vo, cloth, $4.50. 


ELECTRICAL POWER TRANSMISSION By Dr. Louis Bell 
A Practical Treatise for Practical Men. Third edition, re- 
vised and enlarged. 8vo, cloth, illustrated, $3.00. 


ELECTRICAL ENGINEER’S POCKET-BOOK By H.A. Foster 


A Hand-book on Useful Data for Electricians and Electrical 
Engineers. The most complete book of its kind ever pub- 
lished, treating of the latest and best practice in Electrical 
Engineering. With innumerable tables, diagrams and fig- 
ures. Second edition. Pocket Size. Flexible Leather. 1,000 
pages. Illustrated, $5.00. 


ELECTRIC LIGHTING 


Vol. I. The Generating Plant, $3.00. 
Vol. II. Distributing System and Lamps, $3.00. 


By Prof. F. B. Crocker 


ELECTRICAL LIBRARY By Prof. T. 0’Conor Sloane 


How to Become a Successful Electrician............... sa 1.00 


These books are up-to-date, plain, simple and practical. 
3 Volumes, 1,390 pages, nearly 500 Illustrations, for $7.00. 
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( 
< 


ENGINEERING PUBLICATIONS 


187 


BOOKS OF PRACTICAL VALUE 


THE MECHANICAL ENGIN-/ 
EERING OF POWER PLANTS | 


By Frederick R. Hutton 


8vo, xxvill + 725 pages, 510 figures. Cloth, $5.00. 


CONTENTS.—Part I.—Introductory. The Mechanism of En- 
gines. Engines Classified by Use of Steam. Condensing and Non- 
condensing. Simple and Continuous Expansion. Control of Energy. 
Valves and Valve-gearing. Cam and Release Valve-gears. Revers- 
ing Valve-gears. Link Motions. Variable Cut-off Valve-gears. Gov- 
ernors for Steam Engines. Engine Foundations and Bed Plates. 
Cylinder, Piston and Piston Rod, Cross-head, Guides, Connecting 
Rod, Crank, Shaft, Fly Wheel, Eccentric, Piping for the Engine and 
its Attachments. Part I1—The Steam Boiler. General Construc- 
tion. Externally Fired Shell and Sectional Boilers. Internally Fired 
Shell and Sectional Boilers. Boiler Settings. Boiler Furnace as the 
Origin of Power. Boiler Accessories and Appliances. Care and 
Management of Boilers. Boiler Inspection and Testing. Boiler 
Explosions. Management and Running of Engines. Testing of the 
Power Plant for Efficiency. General Remarks Upon the Power 
Plant. 


HEAT AND HEAT-ENGINES 


A Study of the Principles Which Underlie the Mechanical 
Engineering of a Power Plant. &vo, xxi + 553 pages, 198 
figures. Cloth, $5.00. 


CONTENTS.—Introductory. General Notions of the Phenomena 
Manifested in Heat-en,ines. General Notions on Heat. Generation 
or Liberation of Heat. Combustion. Fuels. Temperatures of Com- 
bustion. Pyrometers. Rate of Combustion. Draft. Transfer of 
Heat. Heating-surface. Media Used to Transfer Heat Energy. 
Physical Laws, Exhibiting Effects of Heat Upon Heat-carriers. 
Vapors as Heat-carriers. Steam. Work Done by Elastic Heat 
Media in Cylinders of Heat-engines, Cylinder Design. Mechanical 
Compression of Heat Media. Temperature-entropy Diagrams for 
Heat-engines. The Ideal Cycle Heat-engine. The Cycle of the 
Actual Heat-engine. Thermal Analysis of Heat-engines. Com- 
pressed-air Engines. Hot-air Engines. Internal-combustion En- 
gines. The Gas and the Oil Engine. Vapor-engines. Mechanical 
Refrigeration. The Injector. 


By Frederick R. Hutton 


The Engineering Magazine, 


120-122 Liberty St., N.Y. 
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BOOKS OF PRACTICAL VALUE 


RAILWAY TRACK AND TRACK WORK By E.E. R. Tratman 


Revised and enlarged edition, containing additional chapters on 
“Signals and Interlocking” and “Street Railway Track.” 6 xg ins. 472 


pp.; 226 illustrations. Cloth, $3.00. 
~ OF AMERICAN RAILROADS 
A Reference Book for Railroad Managers, Superintendents, Master 


Mechanics, Engineers, Architects and Students. 4to. xxxiv -+- 500 


pages and over 700 illustrations. Cloth, $5.00. ; 
CONTENTS.—Watchmen’s Shanties. Section Tool-houses. Section-houses. 
Dwelling-houses for Employees. Sleeping Quarters, Reading-rooms and Club- 
houses for Employes. now-sheds and Protection Sheds for Mountain Slides. 
Signal-towers. Car-sheds and aereeing, Yards. Ash-pits. Ice-houses. Sand- 
houses. Oil-storage Houses. Oil-mixing Houses. Water Stations. Coaling Sta- 
tions for Locomotives. Engine-houses. Platforms, Platform Sheds and Shelters. 
Freight-houses. Combination Depots. Flag Depots. Local Passenger Depots. 
Terminal Passenger Depots. 


BUILDINGS AND STRUCTURES 


By Walter G. Berg 


LOCOMOTIVE MECHANISM / 
AND ENGINEERING | 


Explaining fully and clearly the Construction and Action of Simple 
and Compound Locomotives. Illustrating the principal “break-downs” 
which happen to a locomotive, with complete directions what should be 
done when one occurs “on the road.” Questions and answers are so 
arranged that they can be used by master mechanics or traveling engi- 
neers, or by the demonstrator in the lodge room, with an Appendix on 
the Modern Electric Locomotive. Third edition. t2mo. xiii + 456 
pages, profusely illustrated. Cloth, $2.00. 


By H.C. Reagan 


RAILROAD ENGINEERS’ FIELD-BOOK 
AND EXPLORERS’ GUIDE 


Especially Adapted to the Use of Railroad Engineers on Location 
and Construction, and to the Needs of the Explorer in Making Explora- 


tory Surveys. 16mo. xii + 357 pp.; 100 figures. Morocco, $2.50. 
CONTENTS.—Part I.—Dealing with Railroad Location. Part II.—Dealing 

with Railroad Construction. Part II[I.—Dealing with Reconnaissance and Explora- 

tory Surveys. Part IV.—Giving Various General Information. To these are add 

a Short Appendix and a Set of Tables, comprising those generally required for field 

use. 


AIR BRAKE CATECHISM By Robert H. Blackall 


A new book from cover to cover, being a complete study of the 
Westinghouse Air Brake equipment, and includes the latest devices and 
inventions used. All parts of the Air Brake, their troubles and pecu- 
liarities and a practical way to find and remedy them, are explained. 
This work is fully illustrated and contains Two Large Educational 
Charts, Printed in Colors. 312 pages, fully illustrated and containing 


By H. C. Godwin 


two large Westinghouse Air Brake Educational Charts, printed in 
colors. 


Price, $2.00. 
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BOOKS OF PRACTICAL VALUE 


HYDRAULIC POWER ENGINEERING By G. Craydon Marks 
8vo, cloth, illustrated, 360 pages, $3.50. 


HYDRAULICS, HYDRAULIC MACHINERY By 8. G. Blaine 


12mo, cloth, $5.00. 


HYDRAULIC MACHINES By F. Colyen 


8vo, cloth, $10.00. 


A TREATISE ON HYDRAULICS By Henry T. Bovey 


Second edition, rewritten. 8vo. xviii + 582 pp.; 330 figures. Cloth, $5. 

CONTEN TS. ~~ Principles. Flow ‘Through Orifices, Over Weirs, etc. 
Fluid-friction and Pipe-flow. Flow of Water in Open Channels. Rams, Presses, 
Accumulators, Water-pressure Engines. Impact, Reaction and Tangential Turbines. 
Vertical Water-wheels. Turbiues. Centrifugal Pumps. 


A TREATISE ON HYDRAULICS By Prof. Mansfield Merriman 


Designed as a Text-book for Technical Schools and for the Use of 
a Seventh edition, revised. 8vo. xi + 427 pp.; 122 figures. 
Cloth, 

CONTENTS. —lIntroduction. Hydrostatics. Theoretical Hydraulics. Flow 
Through Orifices. Flow Over Weirs. Flow Through Tubes. Flow in Pipes. Flow 
in Conduits and Canals. Flow in Rivers. Measurement of Water-power. Dynamic 
Pressure of Flowing Water. Naval Hydro-mechanics. Water-wheels. Turbines. 
Appendix. Index. Tables. 


WATER-POWER By Joseph P. Frizell 

An Outline of the Development and Application of the Energy of 
Flowing Water. Second edition, enlarged. 8vo. vii + 589 pp.; 250 
figures. Cloth, $5.00 

CONTE =NTS. —Natural Watercourses. Dams for Water-power. Construction 
of Dams. Dams of Masonry. Appendages of Dams. Movable Dams. Storage- 
reservoirs and Reservoir-dams. Rock-fill Dams. Reservoir-dams of Masonry. x: 
amples of High Dams. Failures of High Dams. Canals, Gates, etc. Hydraulic 
Motors. Water-wheels. Turbines. Appendages and Attachments of Turbines. 
Canals. Development of Natural Water-powers. ‘Transmission of Power. Shaft- 
ing and Wire Rope. Hydraulic Transmission. Transmission by Compressed Air. 
Transmission by Electric Current. ‘The Power-house. . Measurement of Water. 
oreas ase Pondage of Water. Damages to Mill-owners Resulting from the Diver- 
sion o ater. 


HYDRAULICS AND 
HYDRAULIC Ie Translated by Prof. A. J. Du Bois 


With Numerous Practical Examples for the Calculation and Con- 
struction of Water-wheels, Including Breast, Undershot, Back-pitch, 
Overshot Wheels, etc., as well as a Special Discussion of the Various 
Forms of Turbines. Being Vol. II., Sec. IL, Part I., of Weisbach’s 
Mechanics of Engineering. 8vo. Ixiii + 675 pp.; 591 figures. Cloth, $5. 


WATER-SUPPLY ENGINEERING By Prof. A. Prescott Folwell 


The Designing, Construction and Maintenance of Water-supply Sys- 
tems, Both City and Irrigation. 8vo. xiv + 562 pp.; illustrated with 95 
figures and 19 full-page plates. Cloth, $4.00 

CONTENTS.—Part I.—Designing. Synopsis. uisites of a Supply— 
of a —Quantity. Sources a upply. Rainfall. Sur- 

ace-water. Rivers and Lakes. Ground-water. Gravity Systems. Pumping Sys- 
tems. Hydraulics. Dams and Embankments. Purification of Water. Pumping ‘ 
and Pumping-engines. Designing. Part [I.—Construction. Supervision and Meas- 
urement of Work. Practical Construction. Part I1I.—Maintenance. Reservoirs, 
Head-works, and Intakes. Pumping-plants and Filters. Pipes and Conduits. Cler- 
ical and Commercial. 


The Engineering Magazine, 120-122 Liberty St., N.Y. 
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BOOKS OF PRACTICAL VALUE 


THE CONSTRUCTOR By F. Reuleaux 


A HANDBOOK OF MACHINE DESIGN. 
Authorized translation, complete and unabridged, from the 


Fourth Enlarged German Edition. By Henry Harrison 
Suplee, B. Sc. Quarto, 312 pages, 1,200 illustrations. 
Price, $7.50. 


PRINCIPLES OF MECHANISM By S.W. Robinson 
A Treatise on the Modification of Motion by Means of the 
Elementary Combinations of Mechanism, or of the Parts 
of Machines. For Use in College Classes, by Mechanical En- 
gineers, etc., etc. 8vo, xv + 309 pages, 353 figures. Cloth, 


$3.00. 


CONTENTS.—Introduction. Part I—Transmission of Motion by 
Rolling Contact. Part IJ.—Transmission of Motion by Sliding Con- 
tact. Part II]—Belt Gearing. Part IV.—Link-work. Part V.—Re- 
duplication. 


THE MODERN MACHINIST By John T. Usher 
Specially adapted for Machinists, Apprentices, Designers. 
Engineers and Constructors. 8vo, 320 pages, 250 illustra- 
tions. Price, $2.50. 


MECHANICAL MOVEMENTS By Gardner D. Hiscox 
Powers, Devices and Appliances. 1,800 specially made illus- 
trations with descriptive text. Large volume. Over 400 
pages. Handsomely bound in cloth. Tenth edition, $3.00. 


MODERN MACHINE SHOP TOOLS By W.H.Vandervocrt 


Their Construction, Operation and Manipulation, Including 
both Hand and Machine Tools. Large 8vo, 555 pages, 673 
illustrations, bound in cloth. Price, $4.00. 
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CYLINDRICAL 
ELECTRIC 
BLUE PRINT 
MACHINE 


Concerns that require good 
blue prints in large quantities 
use this blue print maker ex- 
clusively, because it can be 
relied upon absolutely under 


all conditions : ; 


This is our 
Catalog. Send for It. 


T illustrates and explains our blue print makers and also gives 
an interesting description of the Imperial Blue Print 
Wringer which is such a valuable addition to the blue print room. 


THE PITTSBURG BLUE PRINT CO. 
1505L ParK,. BUILDING, PITTSBURG, PA. 


Please mention The Engineering Magazine when you write. 
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The Universal Drafting Machine 


enables you to get out your drawings much 
quicker and at lesscost. Itsimplifies‘‘straight 
work”’ and makes all angular work (no matter 
what the angle may be) as readily put in as 
“‘straight work.'' [t saves the constant changing of tools—eliminates much of the erasing— 
in short—it makes the work more mental and less manual, thereby putting it ona higher plane. 
Its accuracy isnot dependent cn the edge of the board or on chords. Send for catalog and 
list of users. 


222-224 Seneca Street, - CLEVELAND, OHIO, U.S.A 


Universal Drafting Machine Company 


BLUE PRINTER 


THE FRANKLIN AUTOMATIC CONTINUOUS FEED ELECTRIC BLUE PRINT MACHINE 


prints. ontinnodsly by Electric Light, day or night. Handles tracings of any length, size or 


kind. ‘The tension is automatic and does not depend on skill of operator. Used by largest rail- 
roads and United States Government. Patented in United States, Canada and Europe. 
Made in two sizes, for 36and 42 inch tracings. Send for descriptive circular. 


WILLIAMS, BROWN & EARLE, Dept.S, 918 Chestnut St.. Philadelphia 


mae FILING CABINETS 


SPECIAL CABINETS 

BLUE PRINTING FRAMES 
ba CARS AND TRACK 

A_FULL LINE OF MORSE 

DRAWING TABLES 

AMERICAN DRAFTING 

FURNITURE COMPANY 

15 Furnace St.. Rochester, N. Y. 


FoR DRAWING INSTRUMENTS 
Vato. AcTENEDER & SONS. 


Keurres Esser Co.New Yorn 
CHICAGO. ST.LOUIS. SAN FRANCISCO 


THE BRANDIS SONS Co. 


Surveying and Engineering Instruments. 


812 GATES AVENUE, 
Catalogues sent on appli. BROOKLYN, N. 2 


‘ FOR ©” cCaTALOGUE 


BUFF. 


Transits and Levels 


are used exclusively on the largest works 


OR FEE RETURNED. 


where utmost precision is required. Send model or sketch for FREE opinion as to 
Send for New Catalogue No, 34. patentability. Send for our illustrated GUIDE 
BOOK, finest publication issued for free distribu- 

Buff & Buff Mfg. Co. tion. Contains 100 mechanical movements. Tells 
Pain S HOW TO OBTAIN A PATENT, HOW AND 

J. Plain Sta. BOSTON Mass. j WHAT TO INVENT FOR PROFIT, HOW TO 


SELL PATENTS, LAW POINTS FOR IN- 
VENTORS, Etc. Patents secured thro us 


advertised ‘without oo in the PA 


1 e RECORD. SAMPLE COPY FREE. We 
CO = our LIST OF INVENTIONS 
18x MONROE ST. "or W. 23D ST. ANTED. Address, 
ENGINEERING AN =VANS, WILKENS & CO., 

DRAWING Patent Atterneys, ‘Washington, D.C. 
Profile, Tracing, Drawing and Blue 
Draw Boards, Tri- 
“Komplete illustrated ‘catalogue Consult the Engineering Index 
sent on application. in this number. 


Please mention The Engineering Magazine when you write. 


ES 
THE BEST | le 
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- 
| | 


ENGINEERING MISCELLANY 


Complete Power Plant 


FOR SALE OR TO RENT 


At SCRANTON, FENNSYLVANIA 


ON THE 


Property Approximates 17,630 Square Feet, 


AND INCLUDES 


Machine and Storage Shop, 50 x GO ft., five stories 
and basement. 


Two Story Brick Cupola House, 20x 23 ft. 


Two Story Wood Office and Pattern Shop, 40x50 
ft.; engine room, boiler room, etc., served by 
LacKawanna side track. 


For this and other available factory properties along the 
Lackawanna Railroad, write 


P. COLTON, 


INDUSTRIAL AGENT, 


26 Exchange Place, .. . New York 


Please mention The Engineering Magazine when you write. 
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“HEATING MACHINES” 
for 

Annealing 

Without Oxidation 


For Strips, Bars, Sheets and Rods of Precious and other Metals, such as Cop- 
per, Brass, German Silver, etc. 


", S. and British Mints, the Gorham Mfg. Co., etc 


Detailed description in Catalog. 


American Gas Furnace Co. 


23 John Street, 


NEW YORK 


Picase mention The Engineering Magazine when you write. 


ENGINEERING MISCELLANY 


Advertisers!! 


Good electrotypes are essential for advertis- 
ing purposes 
Why not give us a chance ? 


Our Motto: First-class work; prompt service 


Write us for prices before 


placing your future orders. 


13 Frankfort 


Wm. De Nyse’s Sons, 


COMMERCIAL 


AUTOMOBILES 


are far superior to horse equipments in reliability, endurance, —_ 
and economy of operation and maintenance. ove 


DELIVERY WAGON 
1,000 and 2,000 pounds load capacity. 


TRUCKS 
5,000 to 10,000 pounds load capacity. 


XX 


Correspondence is invited from Merchants, Department Stores, Mill Own- 

ers, Brewers, Carmen, and others interested in improved methods of mer- 

chandise transportation. Reliable agents wanted in unassigned territory. 
Catalogue illustrating and describing 20 different Columbia Elec- 


tricand Gasoline models, including vehicles tor touring, pleasure 
driving and private carrtage service, will be sent on request. 


Electric Vehicle Co., Hertford, 


NEW YORK, 134-136-138 W, 39th St. BOSTON, 74-76-78 Stanhope St. CHICAGO, 1413 Michigan Avenne 


Please mention The Engineering Magazine when you write. 
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James Newton Gunn. 


cosTs 
ORGANIZATION 


Caste Aopress: 'COSTS'' NEW YORK 


“WELEPHONE, 2463 
2464 | JOHN 


B. Ricwanre. 


GUNN, RICHARDS & Co., 
PRODUCTION ENGINEERS 


APPRAISALS 


POWER COSTS 


No. 30 PINE STREET 
NEw YORK 


JNO. J. CONE, ROBERT W. HUNT, JAS. C. HALLSTED 
a. W. FIERO, W. NAUGHER. 
ROBERT W. HUNT & CO. 

B of | tion, Tests and Consultation. 
79 B’OWAY, NEW YORK, 1121 THE ROOKERY, CHICAGO, 
MONONGAHELA BANK BLOG., PITTSBURG, 

31 NORFOLK HOUSE, LONDON. 

Inspection of Rails and Fastenings, Cars, Locomotives, 
ipe, etc. Bridges, Buildings and other Structures. 

Chemical and Physical Laboratories. 
Reports and Estimates on Properties and Processes. 


POWER INSTALLATION Co. 
ENGINEERS 


GEO. F. WESCOTT 
BUFFALO, N. Y. 


DAVID TOWNSEND 
MECHANICAL & CONSULTING ENGINEER 


624 Witherspoon Bidg., Phila.. Perna. 
HAVE YoU AN EFFICIENT COST SYSTEM ? 


MY SPECIALTY IS ADVISING, REVISING ANO DevisinG 
COMPLETE COST SYSTEM INSTALLATIONS FOR 
INDUSTRIAL PLANTS. CORRESPON- 

DENCE SOLICITED. 


GOEPEL & NILES, 
COUNSELORS AT Law, 
Registered Patent Attorneys, 


U. S. AND FOREIGN PATENTS, 
TRADE MARKS, COPYRIGHTS, 


290 BROADWAY, Dun Bidg., NEw Yorn. 


401 N. Y. Lire Bioc, Kansas City, Mo. 


W. K. PALMER, M. E. 


CONSULTING ENGINEER, 


MECHANICAL AND ELECTRICAL ENGINEER, 
POWER PLANTS, MANUFACTURING ESTABLISHMENTS. 
or RY, PATENT WORK, 
INSPECTIONS, TESTS AND REPORTS. 


H. B. ROELKER, 
CONSULTING, EXPERT & CONSTRUCTING 
MECHANICAL ENGINEER, 


41 Maiven Lane, NEW YORK. 
_ Factoryand Marine Work, Refrigerating and Pump- 
in; h Desi f. er of Screw 


an 
Propellers. Tue ALLEN Dense Air Ice Machine for 
Steam Vessels. 


M. AM. SOC. Cc. E. M. AM. SOC. Mm. 
A.W. ROBINSON 
CONSULTING ENGINEER 
14 PHILLIPS SQUARE MONTREAL, CANADA 
DREDGING MACHINERY 
Of every type designed for special conditions. 

Plant for public works. Gold dredges. 25 
years’ experience in more than 125 dredges. 
GABLE ADDRESS LONG DIST. TELEPHONE 

OREDGE, MONTREAL”* UPTOWN 2478 


GEORGE M. BRILL, M.E. 
CONSULTING ENGINEER, 
1133-5 MARQUETTE BLDG. CHICAGO, ILL. 
Electrical, Mechanical and Steam Engineering. 


Power Installations. Manufacturing Plants 
and Processes. 


G. W. McCLURE, SON & CO., ENGINEERS AND CONTRACTORS, 
Blast Furnace Construct’on, Fire Brick Hot Blast Stoves, Open Hearth and Heating Furnaces, 
SMITH BLOCK, PITTSBURG, PA. 


Water KENNEDY, 


PITTSBURG, PA. 


Contracting and Consulting Engineer. 


BLAST FURNACES. ROLLING MILLS. 
Bessemer and Open Hearth Steel Works, Etc. 


Please mention The Engineering Magazine when you write. 
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“MORGAN CONSTRUCTION COMPANY, 


CONTINUOUS MILL 


WIRE-DRAWING MACHINERY=“FOR STEEL, COPPER OR BRASS. 


For BILLETS, MERCHANT BAR, 
RODS, HOOPS & COTTON TIE. 


HUGO DIEMER, M. E., 
Consulting, Mechanical and Electrical Engineer, 
LAWRENCE, KANSAS. 

Factory Design, Equipment and Organization. 
Wage, Cost and Production Systems 


MILTON L. OGELSBY, M. Sc., 
MEM A. 1. M. 


MECHANICAL ano MINING ENGINEER, 
DAVID KEITH BUILDING, SALT LAKE CITY, UTAH 


GEORGE A. HOLT. FRED. SCHOBER. 
HOLT & SCHOBER, 
ENGINEERS ano ARCHITECTS, 
No. 378 BOURSE, PHILADELPHIA. 


Cold Storage and Ice Making. Milland Factory 
Construction—complete plans. Reports. Expert 
Services. Consultations 


CHAS. S. SAGE, M.E., 
Gas Engine and Gas Power Plant Designing, Utiliza- 
tion of Blast Furnace, Coke Oven, etc., Gas. 
WELLSVILLE, N. Y. 


ROBERT McF. DOBLE 
CONSULTING AND SUPERVISING ENGINEER, 
Specialty: Hydro-Electric Power Developments and Long 
Distance Transmission. 


417 RIA BUILOING SAN FRANCISCO, CAL. 


WM. M. BREWER 
CONSULTING MINING ENGINEER 
4 RACE STREET 


(P. O, Box 571) VICTORIA, B. C. 


EDWARD S. Coss, 
CONSULTING ENGINEER, 
MECHANICAL AND HYDRAULIC, 

HEAVY CONSTRUCTIONS 25 vears experience. 
603 South Main S., LoS ANGELES, CAL. 


Asx For Rates on Proressionat Canvns 
in THIS DinecTory. 


F. M. ASHLEY. PHILIP K. STERN. 


ASHLEY & STERN 
CONSULTING ELECTRICAL and MECHANICAL 
ENGINEERS and SOLICITORS of PATENTS 

Experts in Patent Litigation. Inventions developed. 


130 FULTON ST. - NEw YORK 


TELEPHONE 5876 CORTLANOT 


L. B. DARLING, 
79 SABIN ST., PROVIDENCE, R. |. 


is acknowledged as being the leading expert in 
metallurgy connected with mining matters. Was 
schooled under the genius of the late Prof. Hill 
of Colo. fame. Was the organizer of the New 
England Mining Bureau and principal of same. 


c.A. BDIETERICH, 


COUNSELOR AT Law, 
SOLICITOR or U.S. ano FOREIGN PATENTS, 
257 BROADWAY, NEW YORK CITY, N. Y. 


Litigation affecting Letters Patent, etc. 
Special attention devoted to inventiors relating to 


STEAM ENGINEERING. 


For Acceptable Ideas. 


More than forty years’ experience. 
State if Patented. 
THE PATENT RECORD, 


Subscription price of THE Patent REcorRD, $1.00 
per annum. Samples free. 


Ask for Rates 


for Professional Cards on 
this page. 


Avoness, 
McNeit Cooe. 


CHARLES CATLETT, 


FORMERLY OF THE UNITED STATES GEOLOGICAL 
SURVEY LABORATORY 
CHEMIST ano GEOLOGIST, 
EXAMINATION AN® REPORT ON DEVELOPED AND UNDE- 
Long Distance VELOPED PROPERTIES. 


‘Telephone Connection STAUNTON, VA. 


MILLER & FRANKLIN CO., 


319 WASHINGTON ST., BOSTON, MASS. 
SYSTEM AND PRODUCTION ENGINEERING. 


PERMANENT SYSTEM. 


Ss. INCREASED 


ORGANIZATION. 


Savinc MeEtHops. 
Business EFFiciency. 


Please mention The Engineering 


Magazine when you write. 
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JULIAN KENNEDY 
ENGINEER 


Pittsburgh, Pa, U. S. A. 


Cable Address, ENCINEER, Pittsburgh. 


VITRIFIED SEWER-PIPE, PRESSES 


Factories for Sewer Pipe, Complete or in part 

Wire Mills—Machinery, 

Chain Factories—Machinery, “ 
RUBBER WASHING TUBS 


THE TURNER, VAUGHN & TAYLOR CO. 
“Write for Prices, CUYAHOGA FALLS, 
Stating Capacity. O., U. S. A. 


HUDSON ENGINEERING & CONTRACTING CO. 
92 WILLIAM STREET, NEW YORK 


Engineers and Contractors 
WATER SUPPLIES DESIGNED AND INSTALLED FOR INDUSTRIAL WORKS 


DODGE & DAY, 


ENGINEERS ror SHOP EQUIPMENT, 
NICETOWN, PHILADELPHIA. 


Freverick A, Peckuan, President A. G. Frosr, Seere/ary 
_THE ENGINEERING AGENCY. Inc. 


12 MONADNOCK BLOCK, CHICAGO 
SPECIALISTS IN HIGH GRADE ENGINEERING EMPLOYMENT 


Please mention The Engineering Magazine when you write. 
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ENGINEERING 


Harvard University 
Ge } The Lawrence Scientific School 


fers professional courses in Civil, Mechanical and Electr 
cal Engigcering, Mining aid Metallurgy, Architecture, Land 
scape Architecture, Forestry, Chemistry, Geology, Biology, 
Anatomy and Hygiene (preparation for medical schools), 
Science for Teachers, and a course in General Science 
Students are admitted to regular standing by examination 
and by transfer from other Schools or Colleges. Approved 
Special Students may be admitted without examinations. 
The Catalogue and spectal circulars will be sent on appli 
cation to the Secretary, J. L. LOVE, 16 University Hall, 
Cambridge, Mass 

N.S. SHALER, Dean. 


Lehigh University, 
SOUTH BETHLEHEM, PA. 


_The University offers Classical and Latin-Scien- 
tific Courses, also courses in Civil, Mechanical, 
Mining, Metallurgical, Electrical, and Chemical 
Engineering, in  Electrometallurgy, Analytical 
Chemistry, Geology, and Physics. 

For further information, for Registers of the 
University, and for descriptive circulars of the 
different courses, address “HE REGISTRAR. 


University of Wisconsin. 


All the engineering courses, besides a General 
Course, with liberal electives for persons not ex- 
pecting to follow engineering as a profession, in 
Engineering Science and Practice. Athletic advan- 
tages unexcelled. moderate. ‘Madison has 
the most magnificent site of any inland town in 
America,” and it is as healthful as it is beautiful. 
Address 

Dean, College of Engineering, Madison. Wis. 


The Rose Pol) technic Institute, 
TERRE HAUTE, Inpiana 


A College of Engineering. Courses in_Mechan 
ical, Electrical and Civil Engineering, Chemistry 
and Architecture. Extensive shops and Labora 
tories. Expenses low. Nineteenth year. 

For catalogue, address 

C. L. Mees, President. 


Massachusetts Instituteof Technology, 
BOSTON. 

HENRY S PRITCHETT, Ph. D., LL. D., Presid. a1 
[le Institute offers four-year courses in Civil, Me 
chanical, Mining, Electrical, Chemical and Sanitar) 
Engineering: in Architecture, Metallurgy, Chemistry 
Physics, Biology, Geology; in Naval Architecture anc 
in General Studies. 


Catalogues and detailed circulars of information wil 
sen* free on application 
W. Tver, Secretary, 491 Boylston St., 
Poston, Mass 


Sheffield Scientific School of Yale 
University, NEW HAVEN, Conn, 


Courses in Civil, Electrical and Mechanical Engineering; 
in Chemistry, Pure and Applied ; in Botany, Zoology, Miaer- 
alogy and Geology: in studies preparatory to Mining and 
Metallurgy; in biology, with special reference to preparation 
for a Medical Course ; and in General Scientific Studies, with 
English, French, Spanish and German, Political Economy, 
History, etc. For programme address. 

Professor KussELL H. Cui TTENDEN, Director. 


University of Pennsylvania. 


THE COLLEGE. 

Courses in Mechanical, Electrical, Civil and 
Chemical Engineering, Architecture, Chem ry 
and Biology, as well as courses in Arts and Sci- 
ence, Finance and Commerce are offered. New 
Engineering laboratories of the most modern and 
approved kind and on a large scale are now in 
process of erection. 

For information address 

J. H. PenniMman, 
Dean of the College, Philadelphia. 


Michigan College of Mines. 


F.W. McCNain, PRESIDENT, 


A state institution located in and making use of an 
active mining district, For Year Book, giving list of 
graduates and their occupations, apply to 


President or Secretary, Houghton, Mich, 


Clarkson School of Technology. 


THomas S. CLarkson Memoriat. 
POTSDAM, N. Y. 
Courses leading to degrees of Bachelor of Science 
in Civil, Electrical and Mechanical Engineering, 
comprising four years of thorough training and 
resident collegiate work in theory and practice of 
engineering. Well equipped shops, laboratories, 
drafting rooms and power plant. Located near 
Massena and the engineering developments along 
the St. Lawrence River. Healthful climate. ‘Iut 
tion moderate. Wa. S. Atpricu, Director. 


POLYTECHNIC 
fastitute of Brooklyn, NEW YOKK CITY, offers courses in 
“iwil, Electrical, and Mechanical Engineering, in Chemistry 
and {n Arts, leading to C. E., E. E., M. E., B. S., and B. A. 
Jegrees. 

Splendid equipment, metropolitan advantages, res:dential 
environment affording inexpensive living and home influences 
Yor tull information, address Pres. HENRY SANGER 
swwOW, LL. Brooklyn, 


Lewis Institute, Chicago, Ill. 


SCHOOL OF ENGINEERING. 


Four years’ course leading to degree of Mechani- 
cal Engineer. In the last two years, elections en- 
able the student to specialize in Electrical, Steam, or 
Shop Engineering Careful attention given to ma- 
ture students, not candidates for a degree, who wish 
to rerfect themselves in special lines of work. Cat- 
alogue or special information sent on application. 
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Rensselaer 
Polytechnic 


Institute 
‘Troy, N. Y. 


Leeal examinations provided for, Send for a Catalogue. 


McGill University, Montreal. 


Courses in Civil, Mechanical, and Electrical En- 
gineering; Mining Engineering and Metallurgy; 
Chemistry; Architecture. Also full courses in 
Arts, Law, Medicine, and Veterinary Science. 

For further information and for the University 


Calendar, address 
W. Vaucuan, Registrar. 


Pennsylvania Military College, 
‘ CHESTER, PA. 
g2nd Year Begins September 16th. 


Degrees in Civil Engineering, Chemistry, Arts; also 
through Preparatory Courses, Infantry, "Artillery and 
Cavalry Drills. ‘A thoroughly Military School of the 
best type in every respect."’ — INspECTOR-GENERAL’S 
Report, rgor. 

Catalogues of Cot. C. E. Hyatt, President. 


TUFTS COLLEGE 
DEPARTMENT OF ENGINEERING. 
Civil, Mechanical, Electrical and Chemical Engineeriag. 


New Laboratories and Excellent Equipment. 
Beautiful site within four miles of Boston. Prepar- 
atory Department for students who have had engi- 
neering practice, but insufficient preparation for col- 
lege work. 

For information concerning courses, and positions 
of graduates, address H. G. Cuase, Secretary, 

Turts Cotrece P. O., Mass. 


Norwich University, norrurie.n, vr. 


The Military College of the State of Vermont. 

The oldest Engineering School in the U. S 
Founded by ALDEN PARTRIDGE (previously 
Superintendent of West Point) in 1819, incorpor- 
ated 1834. Courses in Civil Engineering, Chemist- 
ry, Arts, Science and Literature with Correspond- 
ing Bachelor’s Degrees. Military Discipline 
Healthful Climate. Tonic Air, Pure water. Small 
expenses. Catalogue on ALLAN D. 
BROWN, Commander U. S. Navy, (retired), Pres. 


Worcester Polytechnic Institute 


Epmunp A. ENGLER, Ph.D,, LL.D,, President. 


Four-year courses of study in Mechanical, Civil and 
Electrical Engineering; in Chemistry; in General 
Science, Extensive laboratories. Well Equipped Shops, 
Catalogue showing the positions filled by graduates 
maited free, Address 


J. K. Marsna.t, Registrar, Worcester, Mass 


The Pennsylvania State College. 


has one of the best Engineering Buildings, if not 
the very best, in the United States, with ample 
modern equipment for Crvit, ELectricat, MECHAN- 
tcaL and Mintnc EncIneertnc. For Catalogue and 
other particulars, address “THE REGISTRAR,” 
State College, Pa. 


PRATT INSTITUTE, 


Brooklyn, N.Y. 
TW® YEARCOURSESIN APPLIEDELECTRICITY 
AND IN STEAM AND /IACHINE DESIGN, 
Modernly equipped Shops, and excellent Ladora- 
tory facilities in Physics, Chemistry, Electricity, 
Steam, Strength of Materials and Hydraulics. 
Write for catalogue and particulars, 


University of Kansas. 
SCHOOL OF ENGINEERING. 

Courses in Civil, Mechanical, Electrical, Mining 
and Chemical Engineering. Well equipped science 
and engineering laboratories. New shops and 
power plants. New physical and chemical build- 
ings. Teachers with professional experience. 
Tuition free to Kansas students. Nominal fee for 
ethers. For catalogue or information, address 


F, O. Marvin, Dean, Lawrence, Kansas. 


Stevens Institute of Technology 


provides a course of study of four years’ dura 
tion, covering all that appertains to the profee 
sion of a 


MECHANICAL ENGINEER. 


Complete Mechanicai, Electrical, Physical and 
Chemical Laboratories. For particulars, address 
Stevens Institute of Technology, Hoboken, N. J. 


Lniversity of Vermont and 
State Agricultural College. 
ENGINEERING DEPARTMENT. 


Courses are offered in Civil, Mechanical and Electrical 
Engineering. Complete modern equipment of shops and 
laboratories. Expenses are moderate. Catalogues of 
Department Bulletins, with list of graduates, may be had 
by addressing 


J. W. Vorgy, Dean, Burlington, V. 


Lafayette College, 
EASTON, PA. 
Thoroughly equipped technical courses ia 
CIVIL, MINING AND ELECTRICAL 
ENGINEERING AND CHEMISTRY. 
For Catalogues address 


Tus Recistraa 


Please mention The Engineering Magazine when you write. 
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Electric Hoists 


Lidgerwood Direct Current Electric Mining Hoist, with Pa'eni Friction Drum and Brake. 


HIS Hoist has been thoroughly tested in service and is one of the most popular Electric Hoists 
for mining purposes built. It is designed for use with a direct current of 500 or a50 volts, 
The friction drum is of the standard Lidgerwood form, with all the latest patented im- 
provements, 

The motor is made by the General Electric Co. and is strong, simple, efficient and compact. It is of 
the armored type and especially adapted for hoisting purposes. All the moving parts are protected from 
dust and moisture by suitable casing 

Particular attention has been given to the thorough insulation of all electric parts of this Hoist and 


every machine thoroughly and completely tested electrically before being shipped. 
Has other features found only in LIDGERWOOD HOISTING ENGINES, 


More than 22,000 Lidgerwood Hoisting Engines 
‘Steam and Electric) NOW IN USE 
SEND FOR A COPY OF OUR LATEST CATALOGUE 


Pittsburg Cleveland, O. 96 Liberty Street, NEW YORK 


Manfrs. Adv. Bureau. 
Please mention The Engineering Magazine when you write. 
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Chicago 
Boston 


INDEX TO ADVERTISEMENTS 


a 
Acme Machinery Co....... 40 
Adams Co. 36 
Albree Iron Wks., Chester B. 42 
Alberger Condenser Co. 78 
Allen Foundry Co. E. R. 100 
Allis‘Chalmers Co. ....---- 62 


Alteneder & Sons, Theo... 193 
Am. Air Compressor Works 122 
American Blower Co...... 85 
American Bridge Co....... 12 
American Cement Co...... 163 
American Conduit Co..... 106 
Am. Diamond Rock Drill Co. 123 


Am. Draft Furniture Co... 193 

Am. Electric Improvement 

American Engine Co....... 66 


American Gas Furnace | 6-195 
Am. Hoist & Derrick Co... 137 
Am. Locomotive Co........ 145 
American School of Corre- 
spondence I 
American Spiral Pipe Works 156 


30 
Fool Machine Co.. 205 
American Well Works..... 155 
Ashley & Stern......... aes S00 
Ashton Valve Co...... 9 


Atlantic, Gulf & Pacific Co. 27 
Atlantic Works 
Atlas Engine Works....... 70 
Atlas Portland Cement sade 9 
Atlas et Supply Co... 144 


Andel & Co, Theo....cccre 57 
Co. 136 
Austin Separator Co....... 82 
Babcock & Wilcox Co...... 73 
Baird & Co., Henry Carey.. 149 
Baker-Vawter Co. 168 
Baldwin Locomotive Works 144 
Ball Bearing Co.........+. 54 
70 
Ball & Wood Co......cesee 67 
Barnes Co., W. & John 44 
Barnet Co., G. 2 
Bartlett & Co., ye 70 
Baush Machine Co........ 5 
Brainard Mill. Mch. 
Benedict & Burnham Mfg. 

4 
Berlin Construction Co. 158 
Foundry & Ma- 


55 

Bickford Drili & Tool Co... 44 
“Big Four” 6 
3 


Bignall & Keeler Mfg. Co.. 8g 
7 
Blake Mfg. Co. Geo. F..... 153 
Blanchard Machine Co..... 122 
Borden & Selleck Co...... 132 
Boston Belting Co......... 87 
Boston Gear Works....... 47 
Bourse, Philadelphia ...... 6 
Bradley Mfg. 64 
Brandis Sons Co.......... 193 
Brewer, W. 198 
197 
Bristol Company .......... 206 

Broderick & Bascom Rope 
1290 

Polytechnic Insti- 
200 
proous & Co., TF. 165 


Brown-Corliss 


Browning 


iss Engine Co.. 68 
Engineering Co.. 134 


Brown Hoisting Machinery 

Brown & Sharpe Mig. Co.. 26 
Buffalo Foundry Co....... 100 
Buff & Buff Mfg. Co....... 193 
Buhl Malleable Co......... 9 
Bullard Machine Tool Co.. 37 
Bullock Elec. Mfg. Co..... 108 


Cc 
C & C Co... 106 
159 
Cahall Sales Dept.......... 72 

Caldwell & Son Co., H. W. 47 

Caldwell & Co., W. E...... 165 
Steam Pump Wks., 

152 
Carborundum Co. ......... 46 
Card & Weber Mch. Co.... 123 
134 
Catlett, CRAM 198 
Chicago & Alton R’way Co. 149 
Chic: ago, Mil. & St. Paul 

Clarkson School of Tech 

Clayton Air Compress. Wks. 122 
Cleveland Punch & Shear 

43 
Cobb, Edward 198 
Coburn Trolley Mfg. Co... 95 
Coes Wrench Co.......... 55 
“Compressed Air” ........ 90 
Consolidated Safety alve 

edule 9 
Continental Iron Wks...... 205 
Continuous Rail-Joint Co. of 

142 
Contractor’s Plant Mfg. Co. 134 
Contractors Supply & Equip- 

Cost System & Auditing Co. 11 
66-91 
Crocker-Wheeler Co. ...... 105 
Crosby Steam Gauge & 

3 
Cumberland Steel Co...... 46 
Curtis & Curtis Co......0. 43 
Curtis & Curtis Mfg. Co.... 40 
Cutler-Hammer Mfg. Co... 115 
30 

D 
Dallett & Co.. Thos. H..... 28 
Dart Mfg. Co., E. Mi... 84 
Davis Regulator 81 
Dayton Globe Iron Wks. Co. 3 
Deane am Pump Co.. 15 
Denver & Rio Grande Ry. 148 
Derry-Collard Co. ......... 179 
D'Este Co., 80 
De Nyse & Sons, Wm...... 196 
Detroit Graphite Mfg. Co... 30 
Detroit Leather Specialty Co. 86 
Diamond _ Drill & Mach. Co. 41 
Dieterich, 198 
Dingee, M. 99 
Direct Separator Co....... 85 
Dixon Crucible Co.. Joseph 0-06 
Doble, Robert McF........ 19 
& Co, 180 
Dunning. W. 163 
Durant Co., The W. N..... 168 

E 
Eagle Oil & Supply Co..... 86 
Edison Portland Cement Co. 162 
Engineering Agency ...... 1990 
Engineering Co, of Am 30 
Epping-Carpenter Co. ..... 152 
Ericsson Telephone Co..... 6 
148 
Eureka Fire Hose Co...... 205 
Evans-Wilkins Co. ........ 193 

F 
Fairbanks, Morse & Co..... 30 
Fray & J. 52 
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Federal Manufacturing Co. 54 
Flagg & Co., Stanley G.... 206 
Flint & W alling Mfg. Co... 165 
Foster Mfg. Co., F. W..... 89 
Foster Engineering 88 
Frank Machinery Co....... 52 
G 
Garrison Foundry Co., A... 100 
Garry Iron & Steel Co..... 134 
General Electric Co..... ng 113 
General Pneumatic Tool 42 
General Power 2 
Globe Mch. & Stamping Co., 
41-98 
Globe-Wernicke Co. ....... 169 
Goepel 197 
Gonubert Mig. Co. 82 
Gradstone & Co., M....... 27 
Green Fuel Economizer ee 76 
Grifing Iron Co., 80 
Guarantee Electric Co..... 116 
Guild & Garrison.......... 32 
Gunn-Richards Co. ...... 10-197 
H 
Hall Steam Pump Co...... 122 
Harron, Rickard & McCone 12 
Harrisburg Foundry & Mch. 

69 
Harrison Safety Boiler Wks. 85 
Hartford Steam Boiler In- 

spection & Ins. Co....... 116 
Harvard University ....... 200 
Hayden & Derby Mfg. Co.. 90 
Heine Safety Boiler Co.... 7 
Hendrie & Bolthoff Mfg. & 

Henshaw, Bulkley & Co.... 123 
Hercules Gas Engine W orks 154 
Herron & Bury Mfg. Co... 122 
Hess Machine Co.......... 36 
Hileman-James Co. ....... 86 
Hilles & Jones Co......... 43 
Hisey-Wolf Machine Co... 51 
Hohmann & Maurer Mfg. 

3 
Holt & Sehobet... 198 
Hooven, Owens, Rentschler 

Co. 66 
84 
Howard Iron Works....... 34 
Hudson Engineering & Con- 

199 
Hunt & Co., Robt. W...... 197 

I 
Illinois Central R. R....... 148 
Imhauser & Co., 3 
Industrial Works ......... 137 
Ingersoll-Sergeant Drill Co. 119 
Irwin Machinery & Supply 
49 
J 
Jantz & Leist Electric Co... 109 
Jefferson Mfg. Co......... 144 
Jefirey, Mile. 135 
206 
Jessop & Sons, Wm.. Ltd. 51 
Jones & Lamson Mch. Co... 44 
Tour. Assn. Eng. Societies.. 28 
K 
Kansas University ........ 201 
Kelley Island Lime & Trans- 

Kennedy, Julian .......... 1990 
Kennedy, Walter ......... 197 
Kennedy Valve Mfg. Co 89 
Keuffel & Esser Co........ 193 
Keystone Drop Forge Wks. 27 
Kilbourne & Jacobs Mfg. Co. 10 
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Kingsford Fdy. Mch. Wks. 
Kinnear Mfg. 
Kloman Co., 
Knowles Wks. 
Koven & Bro., 


Lacy Mfg. Co............. 
Lafayette College 
Laidjlaw-Dunn-Gordon Co... 
Lake Shore 
Lambert 


Co 
Landis 7 
Lawrence Cement Co...... 
Lawrence Scientific School. 
Lehigh University ........ 
Leschen & Sons Rope Co.,A. 
Lidgerwood Mfg. Co..... 


Hoisting 


32-2 
Lima Locomotive & Machine 


Link-Belt Engineering Co.. 
Lombard Governor Co..... 
Lubrication Publishing Co.. 
Lunkenheimer 
Lyon & Co 
Lyon 


M 
Hydraulic Vacking 


Mabbs 
McCabe 
McClure, Son & Co., G. W. 
McGill University ........ 
McGowan Co., John H eeove 
McNab & Harlin Mfg. Co. 
Machinery & Electrical Co. 
Manning. Maxwell & Moore 
Marion Steam Shovel Co... 
Maryland Steel Co........ 
Mass. Inst. of Technology. 
Maurer & Son, Henry...... 
Mead Mfg. Co., Jonn A.... 
Michigan College of Mines 2 
Michigan Pipe Co 
Miller & Franklin Co...... 
apolis Steel & Mchy. 
& Ce 
Moran Bros 


Morgan Construction Co. i 
Morris, P 


Drill & Ma- 


chine Co, 


N 


National Acme Mfg. Co.... 
National Fire prot ofing 
National Machinery Co..... 
National Pipe Bending Co. . 
New Process Rawhide Co.. 
New York Central R. R.... 
New York Continental ig 
ell Filtration Co......... 
Niagara Mch. Tool Wks.... 
Nicholson 
Niles-Bement-Pond Co. 
North Electric Co...... 
Northern Elec. Mfg. Co... 
Norwalk Iron Works Co.. 
Norwich University 
Nuttall Co., 


_ 


Obermager.Co., $5006 
Oglesby, Milton L......... 
Orford Copper Co. 


156 


Paraffine Paint Co......... 163 
Person Mle, 76 
198 
Patterson Tool & Supply Co. 52 
Pelton Water Wheel Co.... 153 
Penna. Military College.... 201 
Penna. Silica Brick & Mfg. 

164 
Penna. State College...... 201 
Pennsylvania Steel Co..... 8 
Pennsylvania University ... 200 
Phila. Pneumatic Tool Co.. 42 
Phillips Mine & Mill Supply 

P hosp hor Bronze Smelt. Co. 98 
Pierce Wis. 75 
Pittsburg Blue Print Co.... 192 
Pittsburg Boiler Scale Re- 

73 
l‘ittshurg Gage & Supply Co. 84 
Pittsburg Valve, Foundry & 

Construction Co ....... 98 
Poole Eng. & ach. 
Potter- ‘Mch. Co... 48 
Power and Mining Machin- 

Power 
Power Specialty Co........ 6 
Power & Speed Controller 
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Reeves & Son, Paul S...... 100 
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Robinson, A. 197 
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Roelker, H. 197 
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Stow Manufacturing Co.... 42 
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Sturgess Gevernor Engineer- 
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Tengwall File & Ledger Co. 168 


‘Thompson Co., Richard.... 90 


Townsend, David ......... 197 
Tracy Engineering Co..... 84 
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Turner Machine Co....... 08 
Turner, Vaughn & Taylor 
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Underwood & Co., H. B.... 43 
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Vermont University ...... 201 
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Wiley & Sons, John........ 181 

WwW e Iron & Steel 
wittk Brown & Earle... 193 
165 
Wisconsin University ..... 200 
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Worthington, 

Wright Mfg. Co........... 80-84 

Wyman & Gordon...... -- 206 

Y 
Vale University ........... 200 


154 Pp 
99 
154 
133 
78 
a. 
156 
201 
154 
147 
137 
47 
206 
200 
200 
133 
200 
02 
144 
131 
153 
36 
89 
90 
41 
" 5 
13 > 
97 q 
3 | 
re 8 | 
I! 
35 
53 
690 
74 
81 
90 
198 
3 
154 
Morse ( n Co, 130 
Morse Twist 
Works..... 54 
39 
06 
47 
+9 
6 
29 
or 
47 
94 
198 
12 
204 | 


(Hayward B ucke i) 


““ORANGE PEEL" AND “CLAM SHELL” 
BUCKETS 


Dredges, Excavators, Traveling Derricks, 
Railroad Excavators, Derrick Fixtures. 
Appliances for handling Coal and all Materials. 
SEND FOR NEW ILLUSTRATED CATALOGUE 


‘The Hayward Co. edar Street, New York | | 
—= 


Fureka Fire Hose 
13 BARCLAY ST., NEW YORK, 
Original Manufacturers of 
Seamless Rubber-Lined. 


Cotton Fire Hose 


3 OUR U.S. Brand has been adopted as the 
Standard Factory Fire Hose, by the Asso- 
ciated Factory Mutual Fire Insurance Com- 
panies, for Factory and Mill Fire Protection. 


HOSE OF EVERY DESCRIPTION 


Estimates, Samples, Etc., on Application. 


Morison Suspension Furnaces | 


For Land and Marine Boilers. 


Uniform Thickness, 
Easily Cleaned, 
Unexcelled for Strength, 


ALSO, 


FOX CORRUGATED FURNACES. 


Sole Manufacturers In the United States. 


THE CONTINENTAL IRON WORKS, 
West and Calyer Streets, NEW YORK. 
\ Near roth and 23d Street Ferries Borough of Brooklyn J 


superior OIL SEPARATOR 


MEANS DOLLARS SAVED IN EVERY SHOP USING 
AS LITTLE AS THREE BARRELS OF OIL PER YEAR 


The Roper Centrifugal Oil Separator 


separates oil from bolts, nuts, and scraps of all kinds—oil that would 
otherwise be wasted, and makes it as good as it ever was, for further use, 


USED IN THE LEADING MACHINE SHOPS OF THE COUNTRY. 


SEND FOR LATEST CATALOG 


AMERICAN TOOL & MACHINE CO., 
BOSTON, MASS. 


Srv.e No. 1 
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The Bitulithic Pavement 


An Ideal Roadway under All Conditions 


WARREN BROTHERS COMPANY 
253 Broadway, New York 93 Federal St., Boston, Mass. 


Excelsior Straightway Back Pressure Valve 


is simple in construction and well made. Being fitted with 
the Jenkins Disc, it is noiseless and never sticks. Gives 
long service, and can be relied upon at all times. Can be 
quickly thrown in and out of use without taking valve apart. 
It offers no resistance to the steam when wide open. 


JENKINS BROS., New York, Boston, Philadelphia, Chicago, London 


THE BRISTOL COMPANY 


WATERBURY, CONN. 


Manufacturers of BRISTOL'S RECORDING INSTRUMENTS 


Pressure Gauges, Vacuum Gauges, Thermometers, Ampere Meters, Volt Meters 
and Watt Meters. Make continuous Records Day and Night. Fully Guaranteed 


New York BranchyIl4 Liberty St. SILVER MEDAL, PARIS EXPOSITION 


SMALL STEEL CASTINGS, 
MALLEABLE IRON CASTINGS, 
STANLEY G. FLAGG & CO., PHILADELPHIA, PA. 


SPECIFIED BY ARCHITECTS AND ENGINEERS FOR 
HEAVY MASONRY AND CONCRETE 


SEND FOR 
LAWRENCE CEMENT Co., 


' 71 Years in Business. ERNEST R. ACKERTIIAN, Pres, 
Sales Office: 1 BROADWAY, NEW YORK, 
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